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A PROMISE 
YEARS 
TO COME! 


shall 
it in 
ice for as long 
r supplying nec- 


coment techflical service. 
Beyond this pledge, however, 
is our promise to aid you in 
achieving higher standards of 
chlorination after the war. New 
applications of Break-Point 
chlorination and potential chlo- 


nators, With chiorine flow 


recorders will increase the con- 
venience and surety of treat- 
ment. Duplicate chlorinators 
will again be. available for that 
final assurance of 100% pro- 
tection for your water supply. 
In its fourth decade, chlo- 
rination with W&T equipment 
will outstrip the _ you have 
known in the past. 


“The Only Safe Water is a Sterilized Water” 


v WALLACE & TIERNAN CO., Inc. 


MANUFACTURERS OF CHLORINE AND AMMONIA CONTROL APPARATUS” 
NEWARK 1, NEW JERSEY ° REPRESENTED IN PRINCIPAL CITIES 
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Water Big Factor in Sicily 
By Ernie Pyle ait 
was known to be short of the hell can you sink without water ? 


ICILY 

a. in summertime, so our invasion 
res brought enough water with them 
last five days. In the case of the 45th 
vision this amounted to 155,000 gallons. 
It was brought both in tanks and in- 
jvidual five-gallon cans. There were 
three ships with tanks of 10,000 gallons 
ach. And then on the transports there 
were 125,000 gallons, all in five-gallon 
ins, That meant that this one division 
rought with it from Africa 25,000 cans 
fwater. Just think of it—25,000 cans! 
nd other divisions did the same. 

Actually, we didn’t have as much 
uble finding water as we'd expected 


1 we needn't have brought so much 
th us, but you never know. Napoleon 


fan army marches on its stomach, but 
think you could almost say an army 
ches on its water. Without water 
ure sunk. (As an old punster, how in 


A newspaper article first published in the 
w York World-Telegram on September 
943. One of the day to day series by 
i¢ Pyle, Roving Reporter for the Scripps- 
ward Newspapers, by wireless from 
Somewhere in Sicily.” Republished by per- 
ssion of John H. Sorells, Executive Ed- 
_ Scripps-Howard Newspapers. This ar- 
: will be recognized as one of a series 
m the war correspondent, who, from day 
lay, is bringing to the American people 


Well, I said it; you figure it out.) 


50,000 Gallons a Day 


Throughout the Sicilian campaign, the 
45th Division used about 50,000 gallons 
of water a day, or two gallons a man. 
Just as a comparison, the daily water con- 
sumption in Las Vegas, N.M., a city 
[metropolitan area] of 12,000, is a mil- 
lion gallons a day or almost 100 gallons a 
person. 

Although the fan- 


difference seems 


tastic, still our troops used more than 
absolutely necessary, for an army can 
exist and fight on one gallon a day per 
man. 


It falls to the engineers to provide 
water for the army. Engineer officers 
scout the country right behind the retir- 
ing enemy, looking for water places. 


the most human, as well as the most infor- 
mative, accounts of the nation’s military 
forces in action. This article merits a per- 
manent place in the published records of the 
American Water Works Association—first, 
because it is a bit of good reporting; second, 
because it is a worth-while record of water 
supply in the field; and third, because this 
Association’s own members, both military 
and civilian, have had much to do with the 
development of the equipment described. 
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They always keep three water points made a good many friends that way f 
set up for each division—one for each the Sicilians said the Germans yseq , 
three regiments and usually a couple of — such delicacy. In fact, we leaned pa 
extra ones. When a water point is the other way and furnished water . 
found, the engineers wheel in their port- scores of thousands of Sicilians whos 


able purifying unit. This consists of a supply had been shattered by bombing 
motorized pump, a sand filter, chlorinat- Sedi R d 
ing machine and a collapsible 3000-gallon 
Py canvas tank which stands about shoulder It doesn’t make much difference why 
high when put up, shape the water is in when you find 
for it is pumped through the fi G 
chine which takes out the sedimen| 2% 4 
Purified water is pumped into this can- Then purifying substances are shot jp| arse 


vas tank. Then, all day and all night, as it passes through the pumps. The] greate: 
vehicles of the regiment from miles chlorine we inject comes in powder forp| have b 
around line up and fill their cans, tanks in one-gallon cans. We usually use one} Sicilia! 


and motors by a hose out of this tank. part of chlorine to a million parts oj] aed ¥ 
Painted signs saying “Water Point,” water. that 1s 
with an arrow pointing the direction, are The 45th’s engineers brought with then | agree 


staked along the roads for miles around. enough chlorine to last six months, Ip} de una 

The sources of our water in Sicily addition to chlorine, alum and soda ashf ad m 
were mainly wells, mountain springs, are injected in the water. After you've] into th 
little streams, shell craters and irrigation drunk this water for as long as we havey Cont 
ditches. The engineers of the 45th Di- you don’t notice the odd taste. greater 
vision tound one shell crater that con- The 45th brought six complete water} wine, d 
tained a broken town water main, and purifying units with it and also brough| Nature 
the seepage into this crater provided a unit for distilling drinking water ow] that w 
water for days. They also discovered of sea water but this never had to bef best. | 


some of Sicily’s dry riverbeds had under- — used. to sligl 
ground streams flowing beneath and by ind ste 
drilling down a few feet they could pump etnies deus champ1 
all they needed. ger ae When he marches or goes into battle} land’s 
an infantryman carries two canteens in-} pletely 
Irri Di Helped 
rigation Ditch Help Stead of one, but here in the hot summer} —— 


Another time they put pumps into a_ it isn’t unusual at all to see a soldier} An e 
tiny irrigation ditch only four inches carrying six canteens tied to the end ofa] Avgust 
deep and a foot wide. You wouldn’t leather strap like a bunch of grapes— 
think it would furnish enough water for half his canteens being captured Italia 
a mule, yet it kept flowing and carried ones covered with gray felt for keeping 
them safely through. the water cool. 

In their municipal water systems the And, I might add, out of the side o! 
Sicilians use everything from modern my mouth, if you got real nosy you might 
20-inch cast-iron pipe down to primitive discover that a couple of those canteens 
earthen aqueducts still there from the instead of holding our beautiful pure 
Roman days. water, were bearing a strange red fluid 
- Our engineers made it a practice not known colloquially as “vino,” to be used 
to tap the local water supplies. We no doubt, for rubbing on flea bites. 
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GLASS of fresh water, according to 

a recently returned Boston army 
qurse who has been in Algiers, is the 
sreatest luxury. Certainly soldiers who 
ave been slogging along in the dust of 
Sicilian roads, with nothing but chlorin- 
wed water or the lava-flavored wine of 
hat island to wet their whistles, would 
gree with the nurse. The vote would 
e unanimous among the soldiers, sailors 
nd marines who have fought their way 
nto the jungles after the wily Jap. 
Connoisseurs of water, who exist in 
seater numbers than connoisseurs of 
ine, differ on the best vintage of Mother 
Nature’s purest gift to man. Some say 
tht water from a mountain spring is 
iest. Others prefer it from a well, tasty, 
to slight degree, with the flavor of moss 
nd stone. State of Maine folk often 
hampion water from a lake, like Port- 
and’s famous Others, com- 
letely citified, insist that water is best 


Sebago. 


An editorial from the Boston Herald of 


vgust 24, 1943. 


The Finest Drink 


when taken from a river and refined, by 
devious ways of science, into something 
that will pour easily through a faucet. 

Those who have tramped through “the 
bush,”” whether our own big woods or the 
dry forests of Central America, know 
only too well that nothing but water 
truly quenches thirst. Champagne is all 
very well for weddings, and the tinkle of 
a properly made julep sounds delightful 
on a hot day. But what goes down quite 
so easily as good water, anywhere in the 
world? Other commodities—cold creams, 
lipsticks, silk stockings, wines and caviar 
—are the luxuries which we can do with- 
out. Water is the great essential to a 
man’s well being. 

A young sergeant just back from Asia 
sums it all up in his own way, in writing 
to a buddy still at the front. “You'd find 
a lot of changes coming back to America 
now,” he writes, “but probably more im- 
portant are the unchangeable little things 
you never thought about until you got 
over there—like the water you can drink 
from the faucets... .” 
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§ 
ie the past year or two, there has 
a been a growing appreciation of con- 
crete pipe, particularly for use in the 
larger sizes. Among its advantages 
for water works use are: (1) a high 
carrying coefficient, usually 140-150 or 
more by the Williams-Hazen formula ; 
(2) its ability to maintain the initial 
carrying capacity unimpaired; (3) 
safety resulting from a stretch, rather 
than a rupture, type of failure; and 
(4) saving in critical materials, espe- 
cially important during the war emer- 
gency. 

Although concrete pressure pipe has 
been successfully and extensively used 
in this country for more than thirty 

years, and for almost fifty 
years, a great many pipe-laying con- 
tractors have had no experience with 
it, due to the fact that, in this country, 
most of it has been laid by those who 
manufacture it. During the present 
emergency, however, the demand for 
concrete pipe has been so great that 
much of it could not be laid by the 
-ananufacturers. Thus, new problems 
have been presented. 
‘ In any installation of concrete pres- 
sure pipe, three considerations are of 
‘primary importance: 


abroad 


A paper presented on June 16, 1943, at 
the Cleveland Conference by Louis R. How- 
_ son, Cons. Engr., Alvord, Burdick & How- 
Engrs., Chicago. 


Good Practice in Laying Concrete Pipe 


Louis R. Howson 


1. A manufacturer with a bag. 
ground of successful performance ;: 
this specialized type of constructig: 
should be selected. 

2. If at all possible, a single contrac 
should be made for the complete jot 
including both the manufacture an 
the laying of the pipe. 

3. If the laying of the pipe mus 
be contracted for separately, the pip 
manufacturer should be required 1 
furnish an experienced superintenden: 
for the laying contract and the pipe 
laying contractor should be required 
to perform his work so as to have the 
approval of this manufacturer’s repre- 
sentative. It is also believed desirabk 
to require the pipe-laying contractor 
and the manufacturer to share the re 
sponsibility for watertightness. 

Concrete pressure pipe is ordinarily 
used for relatively large diameters, ie. 
from 30 in. to 12 ft. It has been used 
where the diameter of the pipe ex 
ceeded the section length. The ratio 
of diameter to pipe length usually var- 
ies from 25 to 50 per cent, which i 
dicates one of the reasons for some 
of the special considerations to bk 
observed in the laying procedure. 

Many of the requirements for lay- 
ing concrete pipe are identical with 
those for laying cast-iron pipe, which 
have been so ably presented in the 
A.W.W.A. “Standard Specifications 
for Laying Cast-Iron Pipe—7D.I- 
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1938,” but no specifications have as 
set been leveloped to cover the special 
features of the procedure. In April 
1943, the A.W.W.A. issued its “Ten- 
ative Emergency Specifications for 
Reinforced Concrete Pressure Pipe— 
(Jour. A.W.W.A., 35: 499 
1943).) but these cover only the 
sanufacture of the pipe. In this paper 
the author proposes to supplement the 
nformation of these two sets of speci- 
fcations by describing the special pro- 
dures that must be applied in the 
ying of concrete pressure pipe. 


Co-ordination of Manufacture and 
Laying 

The manufacture and laying of con- 
rete pressure water pipe are specialized 
perations. To secure the best results, 
the two operations must be well co- 
rdinated. with reinforced 
concrete pipelines depends quite largely 
upon the design and execution of the 
joint, so that there 1s a decided advan- 
tage in concentrating the responsibility 
for leakage in one contractor rather 
than in two. This was recognized in 
the A.W.W.A. reinforced concrete 
pipe specifications by the following 
tatement in the foreword: 


Success 


Specifications for laying the pipe should 
nude provisions that the purchaser may 
stipulate that the manufacturer of concrete 
pe be required to furnish a competent su- 
rintendent on the job when the pipe is 
id and that such superintendent shall as- 
ttain that all joints are made in accord- 
ce with the manufacturer's recommended 
ractice. Pipe-laying specifications should 
so provide that the purchaser may stipu- 
te that pipe laid under the manufacturer's 
supervision shall, after hydrostatic test, 
xhibit no greater rate of leakage than that 
stipulated in Sec. 15 of the A.W.W.A. 
Specifications for Laying Cast-Iron Pipe— 
/D.1-1938" for pipe of equal diameter. 


The remainder of this discussion, then, 
ill be predicated upon the assump- 


CONCRETE PIPE 
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tion that the pipe will conform to 
these A.W.W.A. specifications. 


Delivery 

Concrete pipe must at all times be 
handled with care to avoid damage, 
especially through chipping of collars 
or bells. Concrete pipe is heavy ma- 
terial; each length usually weighs sev- 
eral tons. The heaviest sections on 
such projects as the Colorado Aque- 
duct, the Boston Aqueduct and_ the 
Toledo intake weighed over 40 tons 
each. In loading and unloading, the 
pipe section should be lifted by hoist 
or derrick or rolled on skidways in 
such manner as to avoid shock. They 
should never be dropped. The differ- 
ence between careful handling and or- 
dinary rough handling may be illus- 
trated by two recent jobs. On one of 
these only one length of 58-in. diam- 
eter pipe, in a total of 29,000 ft., was 
broken after it left the yard; on the 
other contract, 50 lengths in a total of 
60,000 ft. were broken. The higher 
breakage was experienced on a_ job 
where the laying contractor had not 
previously installed concrete pressure 
pipe, although he had laid much con- 
crete sewer pipe. 

The laying contractor’s responsibil- 
ity for materials should begin at the 
point of delivery to him. The laying 
contractor should examine all materials 
furnished at the time and place of de- 
livery; it should be his responsibility, 
then and there, to reject all defective 
material. Any defective material not 
so rejected, and discovered prior to 
the final acceptance of the work, is a 
divided responsibility, for the repair of 
which the pipe manufacturer should 
furnish such additional materials and 
supplies as may be necessary and the 
laying contractor, the labor for the 
removal of the defective material and_ 


* 
2 
> + 
a 


1260 


the installation of the new material. 
_ If materials are damaged after being 
~ received by the laying contractor, that, 
of course, is the laying contractor’s 
complete responsibility. 
As the pipe is distributed along the 
trench, it is good practice to support 
it on skids. This assists in keeping 
the interior clean and prevents break- 
age. Otherwise, the heavy pipe may 
e sink into soft soil and be broken when 
lifted by the crane. On a recent job, 
which was carried on 
_ during a period of alternate freezing 
thawing ratures, considerable 
“i breakage occurred as a result of trying 
to lift pipe that had frozen to its bed 


: along the side of the trench. 


The back hoe or hoe digger is most 
commonly used in trenching for con- 
crete pipe. It usually 
a trenching machine and as a crane 
for lowering pipe into the trench. 

The back hoe usually excavates im- 
mediately in advance of pipe laying 
and not more than a pipe length at a 
time. This helps prevent caving and 
- widening of trench, which is important 
in limiting the loading on pipe of large 
diameter. 

A ladder type trenching machine is 
sometimes used where trenches will 
stand vertically but this type of equip- 
ment requires a power tractor crane 
for lowering the pipe into the ditch. 
In addition to requiring the second 
equipment unit, the digging speed of 
the ladder type excavator is so much 
_ greater than the speed at which it is 

practicable to handle, lay, bed and join 
the concrete pipe that an excavator of 
this type has too much idle time. 
Ditching for the construction of a con- 
crete main is different from that re- 


Trenching 


serves both as 
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quired for cross-country gas- Or oj. 
line construction. 

In laying large concrete pipe, it } 
not advisable to attempt to shape the 
bottom of the trench to conform 
the cylindrical shape of the pipe e. 
terior, since it is practically impossibk 
to secure an even bedding for the Pipe 
in this way. Best practice consists 9 
excavating a substantially flat bottop 
trench. As the excavation approaches 
grade, the final grading is done by hané 
and the dirt thrown forward and te. 
moved by the hoe. With concrete pipe, 
proper bedding depends upon a wi- 
form support along the bottom diam. 
eter of the pipe, supplemented by 
proper backfilling. The backfill should 
be carried up simultaneously on both 
sides of the pipe in 6-in. layers, each 
layer being carefully compacted by 
tamping. All backfill must be tamped 
to an elevation at least as high as the 
center of the pipe and preferably to 
the three-quarters point. Extreme care 
in compacting the backfill under and 
around the pipe is the best insurance 
against unequal settlement and _ the 
bending moments induced thereby. 

Where trench excavation is in rock, 
the excavation must be carried below 
grade a sufficient distance to provide a 
cushion layer of firm earth in the bot- 
tom of the trench that will be thick 
enough to prevent the pipe from set- 
tling down to a bearing upon any 
point of rock. Practice in this te- 
spect parallels that for cast-iron pipe. 

When the excavation is finished to 
grade, a length of pipe is picked up 
a sling attached to the end of the boom 
of the back hoe or the power crane 
and lowered into the trench. The 
spigot end is inserted into the bell or 
collar and pushed home. Due to the 
great weight of the pipe length, the 
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Jing support is retained until the pipe 
sadjusted to its final line and grade. 


Underdrainage and Cradles 


Since concrete pipe is usually of 


large diameter and, therefore, heavy, 
any settlement is undesirable with most 


Where soft founda- 
are encountered, satisfactory 
undations must be provided. This 
s usually accomplished either by: (1) 
excavating a foot or more below grade 
nd stabilizing the foundation with 
savel or crushed stone surrounding 
, drain leading to a sump for use in 
ewatering during construction ; or (2) 
sing piling and timber cradles in ex- 
ireme cases. 

Surface as well as underdrainage 
ust have attention. Natural drain- 
we lines crossing a trench line must 
e carried by culverts or equivalent 
nstruction, so that surface drainage 
not travel along the trench, erode 
e backfill or cause unequal settle- 


Joints 
Joints on type concrete 
pe are of various designs, including 
mcrete collars, hub and spigot and 
riations of tapered joints. The joint 
aterials most commonly used are: 
1) lead and jute, in the gasket type 
int developed and used so success- 
uly by the Lock Joint Pipe Co.; (2) 
ibber in the rings more recently used 
several pressure pipe manufactur- 
s;and (3) cement, either poured or 
iked. 

When the material is rubber, the 
int is usually of the ring gasket type 
tretched over the spigot end and put 
‘place as the pipe is laid, thus com- 
eting the watertight seal. The space 
ithe bell at the outside of the pipe is 


pressure 
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then filled with grout or mortar and 
the trench backfilled. The filling of 
the interior of the joint should be de- 
ferred until the backfill is placed, at 
least to the center of the pipe, so as 
to avoid possible cracking due to settle- 
ment. 

If the sealing element is of a mate- 
rial less resilient than rubber, it is of 
advantage to arrange the construction 
procedure so that the pipe can receive 
its load of backfill with time for set- 
tlement of the pipe and consolidation 
of the backfill before the final opera- 
tion of making the joint watertight 
with the non-resilient sealing material. 

Where the fiber-filled lead gasket 
joint is used, the ring is placed in the 
bell as the next spigot is inserted. This 
gasket is then given a preliminary light 
calking. The exterior of the joint is 
then filled with poured grout, the back- 
fill carefully compacted, the lead gasket 
firmly calked and the interior of the 
joint filled and smoothed with mortar. 
In this joint, the lead gasket is calked 
between steel rings. The mortar and 
grout are not relied upon for water- 
tightness. 

Calked mortar joints are frequently 
used with collars. The mortar should 
be either neat cement or 14 parts ce- 
ment to 1 part plaster, hand-mixed, 
with just sufficient water to enable it 
to adhere under pressure. Mortar 
should be calked in layers not exceed- 
ing 14 in. in thickness. 

Poured joints should be made of 
cement grout consisting of 1 part ce- 
ment to 1} parts sand, mixed to the 
consistency of thick cream. <A _ rope 
runner held in place by the backfill is 
used. The joint should be flushed with 
water prior to being filled with the 
grout and the grout pour should be a 
continuous operation. The joint should 
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be either vibrated or rodded on both 
sides of the pipe with flexible wire to 
settle the grout; then deficiencies 
should be filled. The rope gasket must 
remain in place to protect the joint. 

On all concrete pipe of 36-in. and 
greater diameter, it is customary to 
point up the inside of the joint with 
mortar. This is one of the factors 
contributing to the high coefficient of 
carrying capacity of concrete pipe. 

Prior to the war, the rubber gaskets 
were made with a large proportion of 
crude rubber. As a result of the rub- 
ber shortage, experiments were con- 
ducted to ascertain the minimum 
amount that would give a gasket satis- 
factory resiliency. The maximum 
amount of rubber which gasket manu- 
facturers are now permitted to put in 
rubber gaskets is limited by the WPB 
to about one-third by volume. This 
reduces the resilience of the wartime 
gaskets, but they appear to be satis- 
factory after installation. 

The rubber gasket is commonly im- 
bedded in a groove cast in the spigot 
of the pipe. As the bell or collar is 
forced over the spigot, this gasket is 
compressed, thus forming the water- 
tight joint. In a recent installation on 
the Mill Creek, Ohio, FWA job, part 
of the 36-in. pipe was laid with a bell 
and spigot type joint, using. a shoulder 
instead of an annular groove cast on 
the spigot. The rubber gasket was 
forced back against the shoulder as 
the pipe was laid; then the outside of 


the joint was calked with cement 
mortar. 
Observation of various contracts 


would indicate that longer lengths are 
preferable. Practice varies from pro- 
viding 8- to 16-ft. lengths at the pres- 
ent time. The tendency is toward us- 
ing longer lengths with fewer joints. 


1262 a JOURNAL—AMERICAN WATER WORKS ASSOCIATION 


Access Manholes 


In view of the fact that the joip 
are pointed up from the inside, and; 
facilitate inspection and subsequent » 
pair if necessary, access manhol 
should be provided at intervals of 1ff 
to 1200 ft. Their cost is fairly snmp 
and it is better to have the spacing 
too short than too long. 


Backing 


Because of the larger diameters ap 
the magnitude of pressures resultip 
at bends, angles, tees and plugs, 
such specials should be backed wi 
properly designed concrete buttresses 
holding-down weights. These shou} 
be adequate to prevent any movemer 
in the trench after construction ; 
completed. 

A well designed, well constructe 
concrete pipeline can be built for a 
most any head or other operating con 
dition. In most situations it is com. 
petitive with other materials in_ price 
for of 30 in. in diameter ani 
larger, has a very high coefficient of 
carrying capacity (which, with mos 
waters, is well maintained over the 
years) and has a record of requiring 
little or no maintenance expense. The 
coefficient of carrying capacity by the 
Williams-Hazen formula is normally 
140 or higher and the leakage per inch 
diameter per mile of main is frequently 
as low as 25 gpd. 

A concrete pipeline that is not wel 
designed and well laid and which de 
velops settlement and leakage after 
construction is difficult to repair. De: 
signing, manufacturing and laying co0- 
crete pipe are not jobs for an amateur, 
but, when all are well done, concrete 
pipe provides an excellent type 0! 
water works pipeline construction. 
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Experience With Wire-Wound Prestressed Concrete _ 
Pressure Pipe in Chicago ts 


=? 
By W. W. DeBerard and W. B. Weldon 


HE use of concrete water pipe in 

Chicago is a departure from gen- 
eral practice, as the entire distribution 
system of 3851 mi. is made up of cast- 
iron pipe and a few short sections of 
seel pipe installed because of special 
onditions. The introduction of con- 
‘ete water pipe into this system has 
ben one of the many innovations 
brought about by wartime shortages 
of materials. 

During the summer of 1942, the 
federal government decided to locate a 
war production plant just inside the 
southwest limits of the city. One of 
the important considerations in this 
lecision was the readiness of the city 
to furnish an adequate supply of water, 
estimated at 10 mgd., to assure which 
twould be necessary to lay 11,244 ft. 
f 36-in. feeder main. Since WPB 
regulations restricted the use of iron 
oipe, it was found that some substi- 
ute material would have to be used. 

In Chicago, all pipe is laid by the 
regular municipal labor forces, only 
the material being furnished on con- 
ract. Thus, the specifications for the 
required amount of pipe were so drawn 
that all types of pipe could be bid on, 


A paper presented on June 16, 1943, at the 
leveland Conference, by W. W. DeBerard, 
ity Engr., and W. B. Weldon, Asst. Engr., 
oth of the Dept. of Public Works, Chicago. 
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but requiring the bidder to furnish . 


detailed plans and specifications of his — 
particular type. Additional provisions — 


required that the pipe withstand an 


hydraulic yard test of 200 psi. with- | 


out cracking or harmful seepage and 
that total leakage under a 150-psi. field 


test of the pipeline not exceed 150 gpd. © 
per inch-mile. The contractor for the — 


pipe was also required to furnish a 


representative to supervise the making 
of the joints, so that he would be re- 
sponsible for their watertightness. 

Bids were asked on a price-per-foot 
basis for 11,244 lin.ft. of 36-in. pipe 
and on a price-per-unit basis for spe- 
cial connection fittings listed. The 
price bid was to include all sleeves, 
gaskets or other appurtenances neces- 
sary to install the pipe and all fittings 
in the pipeline. It was also to pro- 
vide for delivery on the street along 
the proposed pipeline. The branches 
of the fittings were required to be 
equipped so that a connection could 
be made with Class B cast-iron pipe 
and the 24-in. valves, to be set every 
half mile, were to be furnished by the 
city. 

Bids were invited on three types of 
pipe: steel shell encased in concrete, 
reinforced concrete and asbestos-ce- 
ment. The low bid on the steel shell 
encased type was $10.25 per ft. and 
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$9.44 per ft. No bids were received 
on the asbestos-cement type. 

The low bidder was the Material 
Service Corporation, bidding on “Lew- 
istown Prestressed Concrete Pipe” and 
Class B cast-iron special fittings. This 
concrete pipe was a comparatively new 
type in the field of high-pressure water 

pipe, but the city had had some pre- 
vious knowledge of it in 1941 in the 
laying of a 30-in. water line in a sub- 


urb. The city engineers had been 
close observers of the performance of 
this pipe, both during the laying and 
under tests, as a result of which they 
were favorably impressed with it. 

A close study of the detailed draw- 
ings and specifications, together with 
correspondence with users of the pipe 
and visits to the manufacturing plant, 
convinced the city’s engineering staff 
that the pipe was well designed and 


Fic. 1. Centrifugal Form for Concrete Pipe Section 


q 


would furnish a satisfactory pipeline 


under the specifications. Accordingly 
the contract was let on October 1g 
1942, and manufacture was: started 


November 30. 


Spinning Operation 

The pipe is molded in 12-ft. lengths 
1e., it makes up 12 ft. in the line. The 
inner shell of 3 in. of concrete js 
formed by the centrifugal process, ty 


pipes being made at the same time. 
First step in the process is the assem- 
bling of two forms, each consisting of 
a steel shell with one longitudinal joint 
that is bolted shut (Fig. 1). Cast 
steel rotating rings are then fitted on 
each end and the insides of the rings 
are formed to shape the ends of the 
pipe with a taper. The form is then 
coated with a rosin solution and the 
joints are taped to prevent leakage 
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longitudinal rods of ,-in. 
inserted in the form 1 in. 
from its inside face and projecting 
through the end rings. Nuts on the 
threaded ends are pulled up by means 
of a strain wrench, so that each rod is 
ynder a stress of 30,000 psi. The 
forms are then placed on the rollers 
of the spinning machine. 

Concrete is mixed in a batch mixer 
dose by and is wheeled in concrete 


Eighteen 
steel are 


MiG. 2. 


arts and dumped at each end of the 
forms on the concrete floor. The spin- 
ning is then started at 90 rpm. and one 
man at each end shovels into the form 
enough concrete to make up one-half 
the wall thickness (Fig. 2). After it 
s placed, the speed is increased to 
230 rpm. and the form is spun for 10 
nin. This spinning compacts the con- 
crete and drives out the water, which 
s carried on the inside surface until 
he spinning is stopped, at which time 
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until most of it is removed. 
The floor is then broomed into a 


drain and another batch of concrete is’ 


dumped, after which the spinning at 
90 rpm. is resumed and the balance of 
the wall thickness formed. Spinning 
is again stepped up to 250 rpm. for 12 
min., during which each man slides a 
bar in and along the surface to true 


Two Forms on Spinning Machine; showing placement of concrete in rotating forms 


up the pipe and remove the water. Fol- 


lowing this, the machine is stopped and — 


the surface examined for projections 
or for any foreign materials. Finally, 
the spinning is resumed for another 5 
min. (Fig. 4), during which time a 
thin coating of mortar is troweled into 
the interior surface. 


no foot impressions are made. 
The purpose of spinning the wall 
in two operations is more certainly to 
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the water runs out the ends of the. 
form (Fig. 3) and is broomed out. 


At this point, — 
the concrete is so hard and dry that | 
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move the excess moisture and to 
event segregation of the materials in 
econcrete mix. 


curing and Removal of Forms 


When the spinning process has been 
mpleted, the forms are lifted by 
gin hoists, moved laterally, set on 
jis and rolled into a steam room for 
hr. of curing. Before the pipe has 
gled, the forms are removed, leav- 


F316. 5. 


g the pipe hanging on hooks on a 
ain hoist. In removing the forms, 
¢nuts on the longitudinal rods are 
tt unscrewed, then the end rings are 
noved. When the nuts are released, 
¢ 30,000-psi. tension in the rods is 
ken up by the bond of concrete, with 
tesulting compression of 90 psi. in 
€concrete. This represents the lon- 
tudinal prestressing in the concrete. 
€ pipe is then carried laterally and 
aed on a pair of tracks over which 
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Sections of Pipe Inner Walls Ready for Wire Wrapping 


1267 
it is rolled into another steam room 
and allowed to cure for at least two 
more days. 
Wire Wrapping 
After final curing, the pipe is ready 
for wire wrapping (Fig. 5). It is 
then placed in a wire-stressing ma- 
chine, parallel to which an ingenious 
dead-weight wire feeding machine trav- 
els with the pipe under an automatic 


travel control (Fig. 6). The wire is 
made of oil-tempered spring steel and 
has an ultimate tensile strength of 
from, 210,000 to 225,000 psi. The 
pipe made on this contract required a 
No. 6 wire, which, under the specified 
test requirement of 200 psi., was com- 
puted to be spaced on 0.51-in. centers 
as wound spirally. The pull on the 
wire, as wound, was 2600 Ib., result- 
ing in a compression stress of 1500 
psi. in the concrete inner wall. — 
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Hydraulic Testing 

Following the wrapping, the pipe 
was subjected to hydraulic test (Fig. 

7). The specifications provided that 
one pipe section from each day’s output 
of the spinning machine be selected at 
random for testing under a 200-psi. 
pressure. In addition, the manufac- 
turer chose to test i ider 


_ pressure of 70 psi. Of a total of 939 
completed, 92 pipe sections have been 
tested under 200-psi. pressure and not 
pe has shown any evidence of leakage 
within the joints or through the “body 
of the pipe. Most of the sections were 
- only three days old when tested. 


Protective Coating 


After the testing, the pipes are rolled 
into the yard on blocking and a steel 
sleeve, in which a gasket is inserted, 
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Fic. 6. Wire Wrapping Equipment; showing pipe section in rotating machine and 
dead-weight wire-feeding machine 
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is pulled on one of the pipe ends, A 
mesh reinforcement is set over the 
sleeve and extended 8 in. back oye; 
the pipe. The pipe sections are they 
lifted to a vertical position with , 
crane and set with the sleeve end dowy 
on a cast-iron base ring. An outside 
form is set down over the pipe and 


poured (Fig. 8). Attached to the nb 
of the form is an electric vibrator which 
is operated as the concrete is deposited, 
releasing air pockets and water and 
producing a dense concrete wall. This 
wall is used merely to protect the steel 
wire against corrosion. 

The rack of 40 pipes is then enclosed 
within sectional wooden walls and 
covers. The whole group is steaf- 
cured for 16 hr., after which 20 pipes 
are removed and 20 new pipes set and 
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subjected to another 16 hr. of steam- serves as a bell (Fig. 10). On the in- 
curing. In this way each pipe is cured side of the sleeve 4 in. from each end, 
for two days—one day in the form and are welded two half-round stopper 
one day with the form removed. When _ rings to provide a stop for the rubber 
the form is removed, pockets and voids gaskets (Fig. 11). 
are filled with neat cement mortar. As the pipe sections are removed 
The steel sleeve, 12 in. wide and of from the pouring rack they are either 
lin, metal with l-in. flanges turned loaded on trucks for delivery or stored 
wp on each end, bonded on the pipe in the yard. 


Fic. 7. Pipe Section in Testing Apparatus 


mcrete Protective Coating; showing forms set to receive concrete and 


sections already coated 
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Fic. 9. Spigot End of 36-Inch Concrete Pipe Section; showing tapered end upon which raist 
rubber gasket is sealed ver 
woul 
but 
lease 
heal. 
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Fic. 10. Bell End of 36-Inch Concrete Pipe Section; showing steel sleeve with protectiv 


coating and gasket stopper ring yr 
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Strain Tests 

Professor Crepps of the Purdue Uni- 
versity ‘Testing Laboratory made a 
srain test of a three-day old 36-in. pipe 
which had been wire wrapped but not 
coated. This pipe was placed in the 
hydraulic testing apparatus and a Hug- 
genberger strain gage attached to the 
wire wrapping (Fig. 12). When in- 
ternal pressure was built up to 200 psi., 
the gage indicated that the stress in 
the prestressed wire was increased by 
6000 psi., bringing total stress to 96,- 
000 psi. The ultimate strength of the 
wire is 210,000 psi. and the yield point 
160,000 psi. It was also found that 
the compression stress in the concrete 
was reduced from 1500 psi. to 300 psi. 
Professor Crepps reported that a pres- 
sure of 230 psi. would result in ten- 
sion in the concrete. He indicated that 
raising the pressure to 275 psi. would 
overstress the concrete in tension and 
would without doubt produce cracks, 
but that, after the pressure was re- 


leased, the cracks would close up and 


heal. 
Cutting in Connections | 

The provision of unforeseen addi- 
tional connections to cast-iron feeder 
mains has been readily accomplished 
without interruption of service, by 
means of a sleeve-type patent connec- 
tion. No record of such experience 
with reinforced concrete pipe was 
found, so experiments were undertaken 
to determine whether or not it was 
feasible. The problem appeared to be 
to obtain a cutting tool that would cut 
ahole in the concrete and through the 
steel wire wrapping. After consulting 


machinists, tool makers and welders it 
was decided to use one of the high 
carbon steel shell cutters and tip the 
teeth with stellite, which material was 
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represented to be one of the hardest 
available metals. 

For the experiment, a 36-in. con- | 
crete pipe was set up near the testing 
apparatus and a 42x8-in. “Mueller” | 
split-sleeve connection set on the pipe. 
The sleeve was run solid with lead and 
calked. The 8-in. valve was inserted in 
the opening in the sleeve and also run _ 
solid with lead and calked. An air- | 
driven cutting machine was then at-_ 
tached and the cutting started. When — 
the machine had cut in about an inch, — 
it was found that the feed shaft would — 
not travel further without stalling. 
Examination of the cutter revealed 
that the cutting edges of the teeth had 
turned over, the wires having dulled 
the teeth without being cut. It was ob-— 
served, however, that the 1-in. pilot | 
drill in the center of the machine had — 
cut through a wire and had advanced — 
about an inch into the inner shell. 
Upon this basis it was decided to re- 
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Fic. 13. Set- “up of Experimental Connection of 8-]; 
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Fic. 12. Strain Vest; showing Huggenberger strain gage in position 
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move the cutter and use the pilot drill pected that the concrete disk will be 
alone to cut through the wall, using withdrawn with the cutter. This op- 
this hole as a center from which to eration is to be carried out as an ex- 
hand-cut the hole from the inside of periment in the near future at the plant 
the pipe. When the wires were ex- of the Lewistown Pipe Co. under about 


sed they were cut with a torch and 70-psi. pressure. . 
the 8-in. hole was complete. I 
Another purpose of the experiment *"Spection 
was to determine whether the pipe The manufacture of the pipe was 


would hold 200 psi. pressure with 14 carried on only in the presence of a 
wires cut off. To make this test, the city engineer. This engineer was given 
Rin. valve was closed, bulkheads were a list of instructions as to the inspec- 
placed on the ends of the pipe and tion to be exercised. Each day he re- 
eight 2-in. rods were used to hold the ported on the various operations or 
capson (Fig. 13). The pipe was filled steps completed on each pipe section, 
with water and the pressure built up which was then numbered inside sail 
to 180 psi. at which point the 8-in. outside for identification. 
“]” beams over the end started to de- 


fect. With the pressure held at this Delivery { 
point, a slight seepage at spots in the The manufacture was started on No- 
lead joint was found but no effects were vember 30, 1942, and the required 
noticeable in the pipe. number of pipe sections (950) com- | 


Thus, the experiment demonstrated pleted April 26, 1943. The average 
that this type of pipe offers no serious output of completed sections was a> 
difficulty to the provision of additional _ little over eight per day through a se-_ 
connections. Further efforts will be vere winter. It was thought advisable | 
made to find a cutter that will cut the not to deliver the pipe sections on the — 
wires, and, until such is found, it is job site before the construction was to 
planned to use the following procedure _ start, as it was feared that the spigots — 
in making connections: might be damaged by children. These > 

The patent connection sleeve is to fears were groundless, however, as no _ 
be set on the pipe and the lead joint pipes were damaged after delivery. — 
un. Then, without setting the valve Delivery was started on March 25 and — 
in the opening, the outer wall of con- completed on May 27. When neces- _ 
crete is to be hand-cut and the wires _ sary, the delivery was at the rate of 30 _ 
exposed. The wires are to be cut with pipe sections per day. 
atorch and the pieces removed. It is The job site was 16 mi. from the 
expected to do this with the city pres- manufacturer's plant. Delivery was 
sure on the main. The valve is then made by two long flat-body trucks each 
to be set in the opening, locked in the equipped with a power winch behind 
joint and run with lead. Following the cab. Each truck carried three pipes 7 
this, all the lead joints are to be calked. as a load, each pipe weighing 7000 Ib. 
The cutting machine is then to be at- The unloading was accomplished by 
ached to the flange on this valve and hooking two 6x6-in. skids securely 
the 3-in. inside wall of concrete cut against the side of the truck. A snatch _ 
Be jt. Finally, the cutter is to be with- block was fastened to the side of the 

rawn and the valve closed. It is ex- truck opposite the middle of the pipe 
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and a cable was run from the winch 
through the block, a few turns being 
taken on the pipe. The delivery side of 
the truck was jacked up with two 2-in. 
pipes and the end of the cable was 
fastened to the far side of the truck. 
The pipe blocking was then removed, 
the pipe pinched over to the edge of 
the body and, through the brake con- 
trol on the winch, rolled down the 
slide to the ground. This worked so 


Fie. 14. 


satisfactorily that only two pipes were 
damaged in delivery. 
Preparation for Laying the Pipe 
The pipe was to be laid in Rockwell 
Street to connect the 48-in. pipe in 50th 
_ Street to the 36-in. main in 67th Street, 
_ between the curb and the sidewalk on 
the east side of the street. Connec- 
tions between the existing cast-iron 
“mains and the concrete pipe were to 


Transfer Special for Connection of 
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be made by specials of bell and Spigot 
ends (Fig. 14). 

Work on the project was started a 
soon as the frost was out of the groung 
on March 29 (Fig. 15). The equip. 
ment consisted of the following units 
an “Austin” trenching machine, to ¢ 
a trench 5 ft. wide and 7 ft. deep; 
gasoline tractor crane to handle the 
pipe; an air compressor with two cop 
crete breakers to prepare street croge 


Concrete and Cast-Iron Lines 


ings and cross-walks; a tractor crame 
for backfilling the trench; an autome 
bile crane for filling utility trenches 
ahead of the trenching machine and for 
loading surplus. Since this was the 
first experience of the Chicago depart 
ment with this type of pipe, a set d 
rules for laying the pipe was developed 
and sent out to the foreman on the 
job. These rules are reproduced in the 
Appendix, p. 1278. 
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Fic. 15. Four Views of Rockwell Street Project: Upper Left—Swinging pipe into 
trench with 2-in. rope sling; Upper Right—Preparing to enter pipe; Lower Left—Pulling 


‘he pipe home; Lower Right—Sealing the joint ; 
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Trench Preparation 


The fronting property was com- 
pletely built up with residences and 
apartment buildings. The water serv- 
ice pipes were lowered below the 
trench depth in advance of the digging 
machine. The gas services were dug 
up in advance, cut and equipped with 
a union by which a section of the pipe 
as wide as the trench was removed just 
in advance of the trencher. In general 
there were no obstructions to the dig- 
ging machine. The soil was medium 
hard clay and the banks stood up fairly 
well, but the top 2 ft. was sloped and 
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was also hand dug in advance unde 
street car tracks. Notwithstanding 
these difficulties, on the average, 27 
ft. of pipe per day was laid. On th 
maximum day, 624 ft. was laid. The 
pipe-laying forces have experienced x 
difficulty because of the type of Pipe 
and the engineers are favorably im 
pressed with the ease of handling and 
making up the joints (Fig. 16). 
bad 


Field Testing 


After 4000 ft. of pipe had been laid 
hydraulic testing of the pipeline, a 
provided in the specifications, was at 


WIRE ANCHOR 
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NO. 6 STEEL WIRE 
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- was cut into the excavation so that the 
digging buckets picked it up. 

In the cross-streets, at the }-mi. 
points, a water main, a gas main and 
— telephone and power cable in conduits 
all crossed the line of the trench. In 
most cases, the water mains and gas 
-mains were lowered or raised, so they 
would not block the pipe. Where 
cables were found, the trench under 
them was dug by hand and, when the 
pipe was laid up to this hand trench, 
it was lowered by use of 1:16 bends 
to go under the conduits. The trench 
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tempted on the first valved section of 
2600 ft. The 24-in. valves were closed 
and braced with 6x6-in. timbers against 
the banks of the trench and the valve 
north at 63rd Street was also backed 
up by about 60 ft. of cast-iron pipe with 
lead joints. The pipe section was pro- 
vided with l-in. taps inserted in the 
sleeves at several high spots to let out 
the air. A valve on a connection was 
opened to fill the pipe and, after the 
air was all out, the taps were closed and 
the city pressure of 37 psi. was put on 
the section and allowed to stand for 
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Inder} 54 pr, The connection valve was then sure either forced out some air that _ 
nding dosed and one of the taps opened to was pocketed or tightened up a gas- 
» OT est the shutdown. No water was ket or gaskets, by which the 400-gpd. 
nthe found leaking into the section, so the flow registered on the first test was — 
The tap was closed. Water through the eliminated. The gaskets have a feather — 
‘d To} connection valve was then bypassed edge which is exposed to the pressure, 
Pipe} through a 1-in. meter and, after the and the pressure tends to force the 
tf pressure of 37 psi. was restored in the — gaskets against the pipe, which would — 
; and | section, the meter was rated. The flow stop any slight leakage. Later on an- 
was found to be 400 gpd., which iS other section was completed and both — 
equal to 22 gpd. per inch-mile. were tested under 105 psi. and found — 
The testing truck pump was then to be without leakage. 
laid | ysed to pump up the pressure. There 
© at had been doubt in the minds of the Summary of Work Completed 
testing engineers whether the valve on 
the north end of the section was suf- 
iciently blocked to withstand pressure 
p to 150 psi. without moving. Ac- 
ordingly, a check mark was made on 
he pipe and a transit line fixed on the 
A, mark was observed while the pressure 
aig | 4 being built up. When the pres- 
sure was up to 85 psi., it was noticed 
4} that the pipe moved about $ in. and 
22) | that the joint just north of the mark 
~ 2} moved about 2 in. indicating that the 
— |} valve moved 4 in. The engineer de- 


At the time that this paper was pre- 
pared, the pipeline had not been com- 
pleted, half a mile remaining to be laid. 
No section had been tested under 150- 
psi. pressure as provided in the speci- 
fications and the cost accounting was 
incomplete. It is expected that the cost — 
of the pipe laid will be $5 per foot less 
than 36-in. pipe has usually cost the — 
city. The pipe is readily laid and when 
the spigot is entered into a bell the 
joint is made. The joint is flexible and 
jded that it was unsafe to apply any is able to withstand reasonable settle- 
seater pressure under the conditions, ™ent or vibration without joint leak- 
the pump was shut down and the 48¢- No difficulties have been aoe acai 
supply valve closed. The pressure on enced with reduced carrying capacity 
the main was observed for 35 min., due to incrustation in the past, so the — 
_| during which time the pressure dropped concrete pipe will not have much added 
m Ol} i) 55 psi. Subsequently, the pressure value on that account. 
losed was reduced to city pressure of 37 psi. 
aims] and a meter rating was again taken for 
valvé | 2) min. No flow was indicated. 
cked The pipeline was tight under 37 psi. 
with | and the ultimate test was deferred until : 
Pt} another section of pipe was completed, C0™Struction was under M. E. 3oylan, 
| the | when the city pressure could be exerted Dist. Supt., and J. B. Eddy, Asst. 
t out | as a counterpressure and the blocking Engr., both reporting to B. W. Cullen, 
Was J could be made more secure. It is to Supt. of the Water Pipe Extension — 
* the | be noted that, although one joint moved Div. One of the writers, W. B. Wel- 
and | out an indicated 2 in., no leakage oc- don, prepared the specifications and — 
it Ol | curred at this joint. There is evidence was in charge of the inspection of the 
| fo" | that the imposition of the 85-psi. pres- pipe plant. 


. 


As noted earlier, all pipe laying in 
Chicago is done by the forces of the 
Dept. of Public Works, of which O. E. 
Hewitt is Commissioner. Immediate 


| 
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Specifications Covering the Pur- 


chase of the Pipe 


A contract was let to the Material 
Service Corporation on October 16, 
1942, to furnish approximately 11,244 
ft. of 36-in. reinforced concrete pipe. 
This contract also provided for a cer- 
tain number of the castings required. 
These contract castings have been re- 
quisitioned and will be delivered on the 
job. The balance of the castings re- 
quired are to be furnished by the pipe 
yards on requisition. 

The contract provides for the fur- 
nishing and delivery of the pipe and 
necessary appurtenances, such as 
sleeves and lead or rubber gaskets, that 
are required to assemble the pipe or 
fittings in the trench. 

The pipe is to be laid by the regular 
Water Pipe Extension Division forces, 
and the responsibility for the pipe by 
the city begins with the delivery of 
the pipe on the street in good condition 
as accepted by the pipe inspector. Fol- 
lowing are two sections of the contract 
specifications that apply to pipe laying: 

Field Tests: After each section of pipe- 
line (approximately 4 mi.) has been laid, 
the section will be filled with water and 
then subjected to a hydraulic test of 150 psi. 
pressure. The total leakage under this pres- 
sure shall not exceed a rate of 5400 gpd. 
_ per mile of pipe for types “C.” All defective 
materials shall be repaired or replaced in the 
line at the expense of the Contractor, and 
the tests shall be repeated until the above 
7 conditions of allowable leakage are met. 
Inspection of Pipe Laying: The Con- 
tractor is to furnish an Engineer or In- 
- spector who is to be present when the pipe 
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Appendix 


Instructions for Laying 36-Inch Concrete Pipeline 


vise the assembling of the joints and 4 
handling of the pipe in laying. The (Cj 
will do this work to the satisfaction of th 
Contractor’s inspector and will not be » 
sponsible for the Contractor’s guarantees y 
der these specifications. The presence, super 
vision and direction of the Contractor's jp 
spector, and the City’s recognition of his q 
thority as the representative of the Cy 
tractor, shall be considered sufficient assy 
ance that the Contractor’s guarantees hay 
not been adversely affected during the laying 
of the pipeline. 

The field test is to be provided fo 
by the city’s forces and two lengths oj 
pipe, with sleeves tapped for 1-in 
taps, will be provided for each sectio: 
(valve to valve). These taps will pro 
vide for the pump connection and ai 
vent. Each section is to be tested a 
soon as possible and backfilling is t 
be deferred until the section is satis 
factorily tested according to the spec 
fications. 

Particular attention is called to the 
section “Inspection of Pipe Laying. 
It was the intention that the contract 
specifications were to assure that the 
contractor would furnish pipe ané 
joints that would withstand the tes 
provided after the pipe was laid. In 
order to avoid any possible claims by 
the contractor that failure to with 
stand the test was due to neglect t 
install the pipes properly, this sectior 
of the specifications provided that th 
contractor would furnish a competent 
representative to supervise the 
dling of the pipe and the assembling 
of the joints. The city foreman 
cautioned that, in these two functions 
he should be guided by the expert 


Oct. 


ence 
resel 
opin 
the 
the 
instr 


Pipe 
Hi 
oipe 
sling 
pipe. 
hoar« 
when 
will 
that 
laid. 
weig] 
Pr 
to be 
less t 
appr 
wide. 
loubl 
if 2 
in ba 
aheac 
shoul 
at a | 
will 
grade 
Pri 
is lov 
laid 
the 
sleeve 
eft 1 
seatin 
shoul: 
It is 
insert 
again: 
tion. 


and si 


: 
~ 


Vol, 


speci- 


o the 
ing,” 
itract 
t the 

and 
test 

In 
is by 
with- 
ct to 
ction 
t the 
eteni 
han- 
bling 
in is 
“ions 


Oct. 1943 


enced opinion of the contractor’s rep- 
resentative. In case of a difference of 
opinion in regard to sc me vital matter, 
the foreman should get in touch with 
the superintendent and obtain further 


instructions. 
Pipe-Laying Regulations 

Handling Pipe: Avoid rolling the 
pipe over uneven surfaces. Use a rope 
Jing or a band sling in handling the 
pipe. Do not use a wire cable. 

Avoid bumping the pipe. Use a 
board in front of the bell of the pipe 
when lowering a pipe to be set. This 
will serve as a bumper in the event 
that pipe swings against pipe that is 
id. A 12-ft. length of concrete pipe 
weighs approximately 7000 Ib. 


Preparing the Trench: The pipe is 
to be laid with a normal cover of not 
less than 2 ft. and the ditch should be 
approximately 7 ft. deep and 6 ft. 
wide. The pipe should be set on 
louble blocking, one set of two pieces 
f 2X 12 X 2} ft. to be placed 2 ft. 
in back of the bell and one set 3 ft. 
ahead of the last bell. The blocking 
should be firmly bedded and should be 
ata proper elevation so that the pipe 
will be at approximately the proper 
grade when resting on the blocking. 


Providing the Joint: Before a pipe 
is lowered, the bell in the pipe already 
laid should be brushed out clean and 
the hand should be run around the 
Jeeve to assure that no particles are 
left in the bell to prevent the even 
seating of the gasket. The gasket 
should then be examined to see that 
itis free from stones, sand or dirt, 
inserted in the sleeve and pushed firmly 
against the stopper ring in a flat posi- 
tion. The pipe is then to be lowered 
and set on the blocking with the spigot 
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end about 2 ft. from the bell; the- 
beveled spigot should be brushed free 
of all uneven particles, after which it 
should be painted with a soapy solu- _ 
tion to provide for easy sliding. The 
pipe is then to be entered into the bell — 
carefully and the spigot is to be kept _ 
centered in the bell as the pipe is 
pushed home in the gasket ring. Pi 
inspection is then to be made of the 
joint, both inside and out, to detect 
any evidence that the gasket is rolled 
or uneven or that any part of it has | 
passed the gasket ring stopper. 


Setting the Pipe: After the pipe is— 
temporarily set, two wedge blocks are— 
to be set on the blocking at the bell | 
end and driven in firmly so that the — 
pipe is bearing on the wedges. Two | 
wedges are then to be set on the rear_ 
blocking end, driven in firmly so that— 
the pipe is raised off the metal sleeve 
and is supported on the wedges. A 
close inspection must again be made> 
of the joint, both inside and out, to— 
detect any evidence that the joint is 
faulty. 

While the trench is being dug, the 
anchor chains for the chain jacks— 
should be attached to the last pipe set — 
in the trench. 

Having determined that the pipe is 
properly set, the chain jacks are to be 
attached and, with a 6 X 6 X 60-in. 
timber set across the face of the pipe 
with the jack chains attached, the pipe 
is to be pulled into the joint evenly — 
until it is firmly seated and until the 
distance between the ends of the pipe 
is close to 1} in. and uniform at all 
points, unless the pipe is to be set out 
of line or grade. The maximum © 
amount of swing in a 12-ft. length © 
should be 1 in. The chain jacks will 
be furnished by the contractor. 
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Sealing the Joint: After the pipe is 
permanently set and two pipes are set 
in advance, the third joint back is to 
be sealed on the outside by running 
with a hot fluid roofing asphalt. An 
asbestos roll is to be tightly drawn in 
front of the joint and clayed up to 
prevent leakage, after which the hot 
asphalt is to be poured into the joint 
and allowed to cool and set before re- 
- moving the roll. The joint inside the 
pipe should be left open. 

Backfiiling: The backfilling material 
to be used below the center of the pipe 
is to be of fill sand. This is to be 
placed after the pipe is satisfactorily 
tested. The estimated amount of sand 
required is 34 cu.yd. per length of 
pipe. After the sand fill is in place, 
it is to be flushed with water to pack 
the sand against the pipe. The amount 
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of surplus to be disposed of is eg 
mated at 1 cu.yd. per lin.ft. After ¢ 
trench is backfilled, it should be pu¢. 
dled in the usual manner. Each Pipe 
has been numbered, both inside and 


outside, at the plant. The pipe should ~ 
be laid with the number on the top of 
the pipe and the foreman is to report 
the pipe numbers in the order laid, jy 
his daily report. He should also show 
on his report the pipe number of the 
pipe laid at the north line of each in. 

tersecting street. 

It is the intention of these instruc. h 

tions to cover points that are new to worl 

the Water Pipe Extension forces be yg , 

cause of the introduction of concrete fines 

pipe which has not been used in the j;js | 

water distribution system before. incluuc 
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Qutline of Installation Procedure for 
Steel Water Pipelines 9 


< 7 
By William W. Hurlbut 


NE of four chapters scheduled to as transportation and handling have | _ 
truc- be included in the American Water been thoroughly covered, my remarks | 
W t0 Works Association Manual for Design on this subject amplify what pre- 

s be- and Installation of Steel Water Pipe viously has been covered. 

crete fines, is “Installation of Steel Pipe.” It is highly essential that all pipe 

the js believed this chapter (IV) should should reach the trenchside in perfect 
inlude the following sections: (1) condition. All enameled pipe must be — | 
Transportation and Handling, (2) Ex- handled only by means of approved _ 

Div, cavation, (3) Joints; Field Welded, hooks on the ends of fabric slings 
Mechanical Couplings, Bell and Spigot, (Fig. 1). The fabric slings should 
nd Other Types, (4) Anchorages, be of fabric belting of a minimum _ 
(3) Laying, (6) Miscellaneous, (7) width of 3 in. for loads of less than _ 


Backfilling. 1,000 Ib., with an additional width of - 
J : : 1 in. for each additional 1,000 Ib. 
lransportation and Handling Trucks and trailers used for transpor- 


This topic, in respect to enameled — tation of pipe should be provided with 
vipe, was presented at the Chicago Con- padded bolsters curved to fit the diam- — 
jeence in 1942, by Deming Bronson eter of the pipes. Heavy approved =~ 
and George B. McComb, and published padding should be used under load tie 
in the A.W.W.A. Journal of May chains. Enameled pipe should never 
1943. The Barrett Division of the be placed directly on rough ground but Pe 
Allied Chemical and Dye Corporation, should be properly blocked when stored a 
with the approval of the Water Works at trenchside. Rolling pipe on enam- 
Practice Committee and Subcommittee led surface should not be permitted, 
7-A, Steel Water Pipe, of the A.W. but if the ends of pipe are bare the | 
W.A., has republished the paper in the pipe may be rolled on sleepers on the 
im of a water works manual which — bare places. When placing pipe in the 7 
highly recommend. This document trench, fabric slings should be used at 
ill serve as a guide to contractors, the balancing points; the pipe should — 
purchasers, and inspectors. Inasmuch not be dragged along the bottom of _ 
—— the trench, or bumped; it should be ~ 
A paper presented on June 17, 1943, at the — supported by the sling while fitted up 
mvdand Conference, by William W. Hurl- 1+ abutting pipe. Inspection of the 
ut, Asst. Chief Engr. & Gen. Mer., Bureau - 2 

coating on the under side of the pipe 


{ Water Works & Supply, Los Angeles, 
calif, while suspended from the sling 1s 1m- 
1281 


© 


> 
| 
* 
4 


1282 


portant, and any injury to the coating 
should be repaired before lowering the 
pipe into the trench. The longitudinal 
welded seam should be approximately 
on top in the trench and staggered 
with adjacent pipes. 

At all times during erection of pipe- 
line and fittings every precaution should 
be taken to prevent injury to protec- 
tive coating. To facilitate handling of 
large fittings clips should be provided. 


wert 


- 


Fic. 1. Handling 


No metal tools or heavy objects should 
be permitted unnecessarily to come in 
contact with the finished coating (Fig. 
2). Workmen should not walk on the 
coating except when it is necessary, 
and when they do they should wear 
shoes with rubber or composition soles 
and heels. Since large diameter pipe 
is subject to considerable traffic, heavy 
tar paper should be laid and maintained 
in the bottom of the pipe through its 
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entire length, as long as there is nee¢ 
for passage through the pipe. This 
should apply to all surfaces whethe; 
bare, primed, or enameled. Any in. 
jury to the protective coating from any 
cause during the erection of the Pipe- 
line must be repaired. 


Excavation 


Trenches should be dug to grade as 
shown on the profile. Where no pro- 


h ot F 


file is provided the minimum cover on 
pipes 12-in. and smaller should be 2} 
ft. in mild climates, 5 ft. in freezing 
climates, and on pipes larger than 12 
in. the minimum cover should be 36 in. 
in mild climates and 6 ft. in freezing 
climates. 

The purchaser in preparing his plans 
and specification should, when setting 
forth the payline limit for width of 
excavation, allow a minimum clearance 
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of 6 in. on each side of pipe up to 12 
in. in diameter and 8 in. on each side 
of pipe above 12 in. in diameter. 

All existing rules and regulations re- 
lating to the particular locality in which 
the work is to be done—in reference 
to protection of excavation and neces- 
sary barriers—should be complied with. 

The bottom of the trench should be 
accurately graded by the use of a 
straight edge equal to the length of 


Fic. 2. Lowering Tee in Place 
pipe being installed and no backfilling 
of over excavated trench should be 
allowed. The bottom of the trench 
should be clean and free from stones 
and hard lumps so that the pipe will 
lie directly on the bottom of the trench, 
which should be graded so that the 
joints of adjoining lengths center. 
Where the bottom of the trench is 
covered with solid, hard objects that 
might pentrate the protective coating, 


INSTALLATION PROCEDURE FOR STEEL 


WATER PIPELINES 1283 
a layer of screened earth or sand not 
less than 3 in. thick should be placed 
in the bottom of the trench. Bell holes 
shall be provided at each joint and a 
hole excavated at approximately the 
center of each length to permit re- 
moval of the sling without damage to 
the pipe coating. 


Field Welded Joints 
Welded field joints are applic able 
only to large pipe because it is neces- 
sary to enter the pipe to complete the 
interior protective coating after the 


INSIDE DIAMETER OF LAP 7 
EQUALS INSIDE DIAMETER 


OF PIPE+2T+ 3" 
EVERY 10TH 


SECTION BELL END 
TO BE 4" LONG 


OUTSIDE EDGE TO 
BE SCARFED OR 
GROUND SLIGHTLY 


13" INSIDE DIAMETER 
AS SPECIFIED 


\T= AS 
MAXIMUM DIAMETER AS SPECIFIED 

TOLERANCE 2” 

INSIDE EDGE TO BE SCARFED 

OR GROUND SLIGHTLY 
Fic. 3. Type of Slip Joint for Field Weld- 
ing, Required for Welded Steel Water Pipe; 
Weld Bead on Outside of Spigot End and 
Inside of Bell End Shall be Dressed Down 
to Plate Surface for Field Joint 


weld is made (Fig. 3). A 27-in. pipe 
is about the minimum that can be en- 
tered for this purpose and even then 
it is difficult to obtain a perfect job 
of enameling, or otherwise completing 
protective lining. The use of welded 
joints results in a very rigid pipeline 
that cannot later conform to any set- 
tlement of the ground. This feature 
is a great advantage in cases where a 
moderately long unsupported span is 
desirable, such as in crossing gullies, 
but it may prove to be a distinct dis- 
advantage where a pipeline crosses 
filled or unstable ground. 
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Welded joints are also capable of 
resisting the thrust from closed gate 
valves or from angles in the pipeline. 
If welded joints are depended upon to 
transmit such thrust through a suff- 
cient number of lengths to absorb the 
force in skin friction, careful compu- 
tation of the thrust and strength of 
the weld must be made in the case of 
larger pipes under high pressures, to 
determine if the welding is sufficient 
to carry this load. The single lap 
weld most frequently used for the 
joints can be practically doubled in 
strength by welding the other edge of 
the lap. This must sometimes be done 
for a few joints away from the source 
of the thrust. 

Pipe with welded joints when laid 
in a trench will usually give no trouble 
from thermal expansion and contrac- 
tion, except during the construction 
period when backfilling is only par- 
tially done and the sun may cause 
appreciably high temperatures in the 
steel. It is then advisable to weld the 
pipe in sections of approximately 500 
ft. leaving one joint unwelded. The 
remaining joint should then be welded 
in the early morning hours when the 
pipe is coldest and it is at a minimum 
length. This procedure will result in 
the pipeline having a minimum of tem- 
perature stress when filled with cold 
water. 

Pipe laid on piers above the ground 
can be continuously welded, making 
special closing joints as above de- 
scribed, and will give no difficulty from 
temperature changes except when un- 
watered in warm weather. The ex- 
pansion in length of an empty pipe 
above ground frequently gives a con- 
siderable amount of trouble such as 
lifting entirely off the piers where 
there is vertical curvature. The occa- 
sional use of mechanical type of joint 
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will accommodate the expatision and 
contraction. 


Mechanical Couplings 


Mechanical couplings as applied to 
steel pipelines are usually rubber 
packed, depending for tightness op 
compression of the rubber in couplings 
of the “Dresser” type, and depending 
for tightness on thin flexible lips in 
the “Victaulic” type (Fig. 4). Cou 
plings of the “Dresser” type may be 
used on plain-end pipe without any 
special preparation of the ends except 
for the omission of the protective coat. 
ing for a short distance. Where long 
pipelines are laid above the ground 


LUGS 
_-STYLE 38 COUPLING 
Tie-/ € 
BOLT LUG || (BOLT 
Sy 
AF 
€ 
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JOINT ACTION 
Fic. 4. 


ACROSS JOINT 


Mechanical Joint Harness to Take 
Longitudinal Pull 


with this type of coupling there is 
tendency for small movements, due te 
expansion and contraction, to accumt 
late at some one coupling at interval 
along the line. Alternating movements 
of this sort may displace a coupling 
longitudinally, eventually uncovering 
the joint unless the coupling is te 
strained in some manner. Such cot 
plings, particularly in the larger sizes 
are usually made with a rib on th 
inside of the sleeve that goes betwee 
the ends of the pipe being coupled 
preventing the coupling from working 
off the joint. It is frequently cor 
venient or necessary to remove ths 
centering rib, making it possible t 
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slip the coupling entirely on one pipe 
end and then slipping it back over the 
joint. If contraction and expansion 
movements are likely to occur at such 
a place, the coupling can be restrained 
by welding clips to the pipe close to 
the coupling. The welding of such 
clips can easily result in sufficient heat 
in the pipe to destroy the protective 
lining when the pipe is dry; but after 
the pipe is filled and water is flowing 
through, electric arc welding can be 
done on the pipe if care is used to 
reduce the concentration of heat by 
taking plenty of time and using small 
rod with low welding current. The 
“Dresser” type of coupling cannot be 
depended upon to take any tension. 
Therefore it will not resist the thrust 
of a shut gate valve or an angle in the 
line. Other provisions must be made 
to resist these forces, such as long 
through bolts engaging clips of the 
pipes, on each side of the coupling, or 
the anchoring of a gate valve to an 
independent foundation. 

Couplings of the “Victaulic’’ type 
require the use of a groove in the end 
of the pipe for the coupling band to 
engage. This type of coupling pro- 
vides for a small amount of longitud1- 
nal movement in each joint and re- 
sists tension that tends to separate the 
pipe sections after this small longi- 
tudinal movement is taken up. It 
requires the use of a heavy grooved 
adaptor band at each end of each sec- 
tion of pipe when the pipe wall is thin. 
Other types of end treatment are rec- 
ommended by the manufacturers of 
these couplings, such as upsetting a 
slight flange on the end of each pipe 
section. 

Mechanical joints are flexible and 
will remain tight during considerable 
movement that might result from the 
settlement of filled ground, etc. They 
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are also adaptable to laying pipe on 
long curves. 

The application of protective coat- 
ings to mechanical couplings is some- 
thing of a problem. It is difficult to 
get into the many angles and com- 
pletely around the.bolts when daubing 
enamel with a brush. The use of a 
special form of sheet metal to clamp 
around the coupling, provided with a 
pouring gate at the top and a valved 
drain at the bottom, has proved very 
satisfactory. Hot bituminous enamel 
is poured into the form to fill it com- 
pletely and then is drained imme- 


Fic. 5. Reinforced Expanded Bell of 
31.40-In. Steel Pipe of Harbor District 


Trunk Line; Top—for Cement Joint; Bot- 
tom—Showing Enamel Coating and Cement 
Joint 


diately at the bottom, leaving all parts 
entirely coated and recovering all of 
the enamel that will drain out. No 
retouching of the pipe lining is neces- 
sary; hence mechanical couplings are 
especially useful on small pipes. 


Bell and Spigot Calked Joints 


sell and spigot calked joints can 
be used to advantage in joining sec- 
tions of heavy gauge pipe (Fig. 5). 
Since no heat is applied in making the 
joint, the lining of the pipe can be 
completed before it is laid and there 
is no need to enter the pipe for patch- 
ing at the joints. The joint is calked 


i 
— 
=: 
7 
De, 


with moistened neat cement, usually 
without the use of any yarn or pack- 
ing at the bottom of the joint. Such 
a joint, once made, is not rigid and 
will not remain tight if movement due 
to settlement occurs. Pipe with such 
joints can be laid in curves. The ex- 
treme deflection in any one joint is 
reached when the spigot becomes very 
nearly parallel to the line of the taper 
in the bell which locks the cement in 
the joint. A shorter radius of curva- 
ture has been gained in many instances 
by trimming back the lip of the spigot 
on the outside of the curve, thus al- 
lowing better centering of the spigot 
in the bell. Joints close to the point 
of laying pipe should not be calked 
immediately since bumps and_ strains 
from placing pipe may be transmitted 
through two or three lengths of pipe 
and disturb the freshly calked joint. 
Each length of pipe when placed and 
pressed home in the bell should be 
anchored by rough backfilling for most 
of its length, leaving the bell hole open 
for making the joint. Because of the 
small moisture content in cement for 
calking (16 per cent by weight), care 
must be exercised to protect the ce- 
ment from drying out quickly. It is 
frequently necessary to provide shade 
over the joint because of the length 
of time required in going around a 
joint in large pipe. Wet sacking 
placed over the joint will provide a 
cool, moist atmosphere, but water 
should not be poured on this sacking 
until the cement has definitely set, 
since running water will quickly wash 
out the cement. Protective coating 
must be repaired on the outside where 
a cement joint is made, but the ex- 
posed face of the cement must not be 
enameled over. Transmission of mois- 
ture through the cement will cause 
blisters if it gets under the enamel. 
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A cement jointed pipeline can be 
filled with water without pressure 12 
hr. after making the last joint, and 
regular line pressure can be applied 
in 24 hr. 

Lead or other melted joint com. 
pounds may also be run in bell and 
spigot joints in the same manner as in 
cast iron pipe, but in large pipe should 
be run from several gates starting on 
the sides and finishing at the top to 
avoid localization of heat at one gate 
which will result in melting a bitumi- 
nous lining. 

Other Types of Joints 

Riveted field joints have been used 
on welded steel pipelines in a few in- 
stances, but are not to be recommended, 
In making riveted joints there is con- 
siderable vibration and much tool han- 
dling that is damaging to both lining 
and outside coating. On smaller sizes 
of pipe it is impossible to properly re- 
pair damage to the lining. Flanged 
joints are especially useful at valves 
and in pipelines laid in long spans on 
piers. In making flanged joints the 
lining is not damaged in the process. 
The bolts and exposed flanges surfaces 
are easily covered with a_ protective 
coating. The attachment of flanges to 
both ends of the pipes usually involves 
many times the amount of welding re- 
quired in making welded slip joints. 
Flange coupled pipe is very rigid and 
small angles in alignment entail con- 
siderable work in cutting and accu- 
rately positioning the flanges. 

Drive joints can be recommended 
only for thin pipe operating under low 
pressure. Such a joint usually depends 
for water tightness on a film of soft- 
ened bitumen in the joint. The heat- 
ing of the pipe to soften the bitumen 
for the joint will frequently cause dam- 
age to the pipe lining bevond the zone 
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required for the joint. This type of 
joint will not take any tension, and lugs 
and tie bolts must be provided at each 
joint where tension might develop. 
Leaks are frequent if ground settlement 


occurs. 


Laying 

Unusual problems often arise in in- 
galling pipelines above the ground. It 
sometimes becomes necessary to install 
the pipe from gantries (Fig. 6). This 


FIG. 6. 


type of construction involves accurate 
track laying and the installation of a 
cable way. The track may also be 
used in construction of concrete piers. 

Gantries should be designed with suf- 
ficient clearance to allow the pipe sec- 
tion in the carrier to pass over the 
completed sections (Fig. 7). 

Trestle and ring girder construction 
is often employed in highway and gully 
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Gantry and Track for Lowering Pipe 


crossings (Fig. 8). Erection presents: 
no difficult problem but every precau- 
tion should be taken with regard to 
closure of the spanned section. 


Anchorage 


The necessity for anchoring, or 
blocking, arises at angle points, side 
outlets, valves, and on steep slopes. 
The type of pipe joints to be used in- 
fluences the extent of anchoring that 
may be necessary at these points. 


All-welded pipelines laid in trenches 
will ordinarily need no anchoring ex- 
cept on extremely steep slopes. Under 
unusually high pressure conditions lap- 
welded joints may need reinforcement 
close to valves and angles of large de- | 
flection. An all-welded pipeline laid — 


above ground on piers is also usually 
stable under pressure, but will require | 
heavy anchorage at angle points and — 
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Fic. 7. Pipe and Carrier in Place 
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particularly on steep slopes to resist 
stresses arising from temperature 

es when the pipe is empty (Fig. 
9). When other types of joints are 
used that have little or no ability to 
resist tension, all of the above- 
mentioned critical points must be ade- 
quately blocked or anchored. To lend 
greater stability to angles, either in 
trenches or on piers, it is advisable to 
provide welded tangents of several 


diameters length each side of an angle 
in preference to placing flexible joints 
close to the angle. 

Where pipes are laid on piers several 
layers of heavy roofing paper should 
separate the pipe from the structure. 
Satisfactory practice is that 90 deg. of 
the pipe surface bearing on the pier is* 
sufficient (Fig. 10). 

Pipelines laid on slopes, particularly 
above ground, always have a tendency 
to creep down hill, with a distinct dis- 
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inclination to creep up hill when condi- 
tions would be expected to result in 
that action. Large pipes have been 
been known to be crushed by direct 
axial compression at the bottom of a 
slope when upon expansion due to 
temperature change they were expected 
.to creep up. This emphasizes the im- 
portance of placing immovable anchors 
at sufficiently frequent intervals in a 
long slope to reduce the weight of pipe 


Fic. 9. Concrete Pipe Anchorage 


supported by each anchorage to a safe 
figure (Fig. 11). For pipe laid in 
trenches, horizontal angles and unbal- 
anced areas at side outlets are usually 
satisfactorily blocked by filling between 
pipe and the firm side of the trench 
with concrete. The area against the 
earth, computed on the estimated safe 
bearing load of the earth, will usually 
result in a sufficient bearing against the 
pipe. Vertical angles with resultant 
thrust in a downward direction require 
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1943 INSTALLATION 
no special treatment if the pipe is laid 
on a firm and carefully trimmed trench 
bottom. Vertical angles with a result- 
ant thrust upward must be anchored. 
Such an anchor may be cast of con- 
crete surrounding the pipe with suf- 
fcient reinforcement to transmit the 
uplift to the lower portion of the an- 
chor, or may consist of a concrete block 
entirely below the pipe with a band or 
U-bolt tying the pipe down. 

Where a pipeline is installed on piers 
the thrust resulting from an elbow or 
a slope generally tends to overturn the 
anchor pier. The design of such a pier 
is closely related to the design of a 


Main line valves in pipelines larger 
than 12-in. are usually of a smaller size 
than the main. The reduction in size 
is dependent upon the friction loss that 
can be allocated to the valves out of the 
total loss permissible in the particular 
installation. A much greater reduction 
in size can be made with rotary cone 
valves than with gate valves, with the 
same loss of head. The reducers used 
should be of considerable length to get 
the benefit of good energy recovery 
downstream from the valve. 

Flanged valves are usually most sat- 
isfactory in steel pipelines, but hub-end 
valves are frequently used with good 
results. If the inlet and outlet sections 
of pipe are reduced to the normal size 
of the valve, it will usually be found 
that the sockets on valves made for use 
with cast iron pipe are of too great a 
diameter to make a satisfactory joint 
with steel pipe. Hub-end valves or- 
dered for the job can be made with 
undersized sockets. Otherwise, the 


sravity dam section. 


Valve Installation 


steel pipe spigots can be built up to a 
suitable diameter by welding a heavy 
steel band on the sockets. 
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Valves should not be rigidly bolted 
or joined with cement joints on both 
sides. It is desirable to allow some 
flexibility by the use of a mechanical 
coupling or a lead joint on one side of 
the valve (Fig. 12). 

The weight of large valves should be 
supported on concrete blocks. In the 
case of horizontal gate valves the ec- 
centric weight of the bonnet must also 
be supported. Valve foundations are 
sometimes designed as anchors to com- 
pletely absorb the thrust resulting from 
closing the valves without transmitting 
any stress into the pipeline. If such 
anchoring is desired it is necessary to 
have the valves manufactured with a 
suitable base. It has been the common 
experience of water works men that 
large gate valves are extremely diffi- 
cult and sometimes impossible to oper- 
ate under extreme conditions of unbal- 
anced pressure such as occurs when a 
pipeline breaks. Improvements in the 
construction of gate valves, such as 
fully machined gears in grease retain- 
ing cases, have alleviated this difficulty. 

Large valves are usually constructed 
so that they can be installed in the 
ground without elaborate vaults. 
Working parts such as the gear box 
and stem packings frequently can be 
made easily accessible through a rela-— 
tively small chamber or casing. The 
necessity for large vaults enclosing the 
entire valve should be weighed against 
the frequency of actual use of such large 
vaults for dismantling or removing and 
replacing valves. 


Vaults and Manholes 


Manholes for gaining access to the 
packings of valves often can be no 
larger than the ordinary sewer man- | 
hole. The casing frequently consists 
of brick, concrete, or a section of ad 

must be taken 


pipe. Care to avoid. 
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strains in the valve or pipeline by the 
transmission of traffic loads from the 
surface. The manhole casing should 
stand on its own foundation and be 
constructed with a clearance of an inch 
or more from the equipment enclosed. 
Where large vaults are used, com- 
pletely enclosing a valve or manifold, 
the structure is usually of reinforced 
concrete. Rectangular structures re- 

i nsiderably more wall reinforce- 


Fic. 12. 


ment than circular structures and some- 
times do not provide any more work- 
ing space. Access to a vault is usually 
through a manhole in the roof. There 
_ is always the likelihood that valves in 
a vault will have to be operated with 
the vault flooded. Therefore, small 
openings provided with removable caps 
should be provided over each valve 
stem. The vault roof may be con- 
__ structed monolithic with the walls, 

an hich case it is often desirable to a 
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Dresser Coupling for Rotovalve 


vide a larger opening than the common 
manhole of 20 to 24 inches. An alter. 
nate construction that has been found 
very convenient provides a roof of re. 
movable slabs of reinforced concrete 
that may be removed by a hoist, giving 
entirely free headroom. Such a ro 
may be i in sections, keeping the weight 
of each section low enough for easy 
handling. Consideration . should pe 
given in vault design to continuoys 


ventilation, collection and removal of 
water, and lighting. 


Miscellaneous 

Main line meters fall generally into 
three classes: those actuated by dif 
ferential resulting from a change of 
velocity of the stream; those operated 
by direct velocity head ; and those oper- 
ated by a moving velocity element such 
as a propeller. Each has its points to 
recommend it, such as accuracy at 2 
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rticular flow, reasonable accuracy 
through wide variation of flow, cost of 
installation, ease and accuracy of re- 
cording instantaneous flows or ease of 
accuracy of recording total quantity. 
In selecting meter equipment these 
points should be considered and should 
be made on the basis of what is most 
desirable in the particular installation. 

Air valves have three primary func- 
tions: to release air while filling the 
line; to release continuous air accumu- 
lations in a high spot; and to admit air 
for the relief of vacuums. For the first 
function, hand-operated stop cocks or 
valves at high points in a relatively 
flat line are sufficient. Where summits 
are more pronounced and the pipeline 
velocity at times may be low, automatic 
air release valves should be provided. 
These will continuously release any air 
accumulations while the line is under 
pressure. To provide for the quick 
admission of large quantities of air to 
avoid collapse of a pipeline, automatic 
air and vacuum relief valves are in- 
stalled at summits. Such valves also 
automatically discharge air while the 
pipeline is filling. Automatic valves 
must be placed in an accessible location 
and frequently tested or they may fail 
to perform their intended function in 
an emergency. If they are housed in 
a box or vault, vents of greater capacity 
than that of a valve must be provided. 

In localities where frost is severe or 
freezing weather occurs, special atten- 
tion must be given to the housing of air 
valves and other appurtenances to 
avoid freezing. This matter assumes 
considerable importance where pipe- 
lines are installed above ground. A 
relatively mild frost, while not severe 
enough to completely freeze up an air 
valve, can result in sufficient freezing 
of a film around the seat to prevent 
operation of the valve in an aamangency. 


Backfill 


Selected backfill material free from 
boulders, rock, or other unsuitable sub- 
stances, should be deposited in the 
trench on both sides of the pipe to an 
elevation of about 8 in. above the top 
of the pipes up to 12 in. in diameter, 
and not less than 6 in. above the hori- 
zontal center of pipes with diameters 
greater than 12 in., joints to be left ex- 
posed for examination during pressure 
tests. The backfill shall be tamped in 
thin layers under and on each side of 
the pipe, to provide a compacted back- 
ing against the external surface of the 
pipe. 

The upper portion of the trench 
backfill may contain coarser material 
but should be free of brush or ob- 
jectionable matter that would cause 
proper consolidation and resultant set- 
tlement. This portion of the backfill 
should be flooded or puddled.  Pre- 
caution should be taken to prevent 
floating of the pipe when flooding the 
trench 


After completing the installation of 
a pipeline, or a section of the line 
between valves before the joints are 
covered, a hydrostatic test of the line 
should be made. This test is  pri- 
marily for the purpose of determining 
if the field joints are tight, since each 
section of pipe has been tested for 
bursting at the plant. The field test 
is usually satisfactory at the regular 
working pressure of the line and the | 
pressure applied should never exceed — 
150 per cent of the working pressure. 
A reasonable time for the curing of | 
cement blocking and piers must be al- | 
lowed before a test is made. When 
filling the line care should be exercised © 
to remove all of the air. After filling 
the line it may be necessary to use a_ 
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small pump to raise and maintain the No leakage should be allowed from 
desired pressure. If the line is ad- mechanical joints. Cement joints wij 
jacent to an existing system the regu- frequently weep slightly during the 
lar working pressure can be applied by _ first two weeks. Such weeping yilj 
connecting to the existing system with- usually stop in that time. <A leak that 


out a pump. <A small water meter is serious enough to squirt even a yery peat 
that has been carefully fitted up to fine stream will probably increase jy 
give good registration for small flows size and must be repaired. An al. 
can be used to measure the aggregate lowance for leakage of 25 gal. per in, 
leakage. diam. per mi. per 24 hr. is a liberal 
- allowance for field jointed pipe in 20. 

Allowable Leakage a ft. to 30-ft. lengths. TC 

If a test with pressure higher than Tests of a 3l-in. cement jointed N 


the regular working pressure is to be pipeline 63,200 ft. in length resulted numb 
made, the pressure should be sustained in a leakage of 3.24 gal. The greater |:he pi 
by pumping for a period of about $ hr. majority of the 2,100 joints were tight | lines 
After that the regular working pres- and the leakage was found to be con- fused, 
sure should be maintained while all centrated in a very small number of fresult 


- joints are carefully inspected for evi- joints. epta 
dence of leakage. The amount of Joints made with sulphur compounds f: con 
leakage that can be permitted depends show a rather high leakage for a num. } questi 
on the kind and number of joints. ber of days. The majority of the rries 

An all-welded pipeline should be bottle joints take up in about two weeks 9 fin sor 
tight. Pin-hole leaks that may develop the leakage tests are frequently not} The 
in the field joints should not be stopped made until after the line has been fin the 
by peening. They should be marked under pressure for that length of time. [1) is 
for proper repair by welding and can Any leaks still freely flowing will fiact 1 

frequently be welded by relieving the probably not take up and must befpipe | 
pressure without emptying the pipe. repaired. due | 
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al- Field Welding of Steel Water Pipe — 
in, 
beral By H. Arthur Price and G. H. Garrett 
OT so many years ago, the users tion with the American Welding So- 
inted of welded products were few in ciety, has formed a joint committee to 
ulted |gumber, water utilities being among prepare specifications for the “Field 
eater |e pioneers to install welded steel pipe Welding of Steel Water Pipe Joints,” 
tight Jiines and tanks. The early processes under the chairmanship of W. W. 
con- |ysed, the equipment employed, and the Hurlbut. These specifications for field 
r of resulting products were often not ac- welding will complete a pattern of 
eptable. Today, however, welding is specifications for steel water pipe and 
unds commonplace, the products are un- its protection. 
num- |yuestioned and there are few indus- We believe that the general subjects 
the fries that do not use welded products _ to be included in specifications for field 
<s so fin some form. welding of steel water pipe joints 
not} The utilization of field welded joints should be: scope; qualification of weld- 
been Jin the installation of steel pipe (Fig. ing procedure and testing of welding 


time, 


The 


1) is becoming more universal. 


operators; filler metal; welding equip- 


will ffact that field welding of steel water ment; types of joints; fillet welds; butt 
t befpipe joints must be done manually welds; preparation of base metal; 
due to the circumferential weld be- welding technique; inspection; repair. 
ng made with the pipe in place and It is hoped that a discussion of each 


that this weld is a difficult one to 
wake) has limited the complete use of 
velded joints because of the lack of 


qualified operators. 


After the war, it is expected that 
ith the return of welders from the 
hipyards and aeroplane factories to 
er homes throughout the United 
‘tates, qualified welders will be avail- 
le. Realizing this, the American 
‘ater Works Association, in conjunc- 


A paper presented on June 17, 1943, at the 
eveland Conference by H. Arthur Price, 
ist. Specification Engineer, Bureau of 
ater Works & Supply, Los Angeles, Calif., 
4 G. H. Garrett, General Manager, 
Denver. 


wompson Pipe & Steel Company, 


topic and the problems to be consid- 
ered will be of value to the Commit- 
tee, and informative to the entire water 
works field. 


Scope 


It is generally understood that pipe 
8 in. and less in diameter, can be 
welded satisfactorily and economically 
by the oxyacetylene process or by the 
electric metallic are process. Some gas 
welding equipment manufacturers claim 
that pipe as large as 14 or 16 in. in 
diameter can be welded economically 
by either process. A new method of 
field welding the joints of pipe lines 
(known as the oxyacetylene pressure 
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Welding Pipe in Tre 


system) recently has been developed 
by the Linde Air Products Company. 
It is not expected that this process 
will be used generally until after the 
war. 

The experience of the authors hav- 
ing been limited to the use of the 
electric metallic arc process in welding 
steel joints in water pipes, they will 
confine this discussion to that method 
of welding. Since field joints in water 
pipe lines are always manually welded 
unless it is possible to make a roll 
weld, manual welding only has been 
considered herein. 

A completed steel water pipe line 
may involve steel mill pipe, steel pipe 
fabricated from plate, the welding-on 
of flanges and other accessories, all of 
which have a carbon content less than 
0.30 per cent. For the purposes of 
qualifying any specification for field 
welding of steel water pipe joints, a 
top limit of 0.30 per cent carbon should 
be placed, or reference made to “P” 
No. 1—*O” No. 1 group of. steels 


Vol. 


classified by the A.W.S. under th 
Standard Qualification Procedure. 


Qualification of Welding Procedyr, 
and Testing of Welding Oper 
tors 


Before attempting to do any Welding 
on a pipe line a procedure must 
adopted, and a method of testing this 
procedure and the operators who ap 


going to carry out the procedure mys 


be decided upon. The A.W.S. hg 
developed and published a Standarj 
Qualifications Procedure which will 
found to be very satisfactory, an 
which is available from them. Th 
procedure may also be found in th 
A.W.S. Welding Handbook. Th 
overhead butt weld or fillet weld whid 
is included should be considered 
qualifying procedure and _ testing 
operators. 

In spite of the fact that it is possibk 
thoroughly to qualify the procedur 
and to qualify the operator in an 
welding process, a great responsibilit 
rests upon the contractor or the de 
partment which is charged with th 
installation of a pipe line. It must } 
understood at the outset that with o- 
dinary precaution and care it is pos 
sible to obtain welded seams whit! 
will have equal or greater strengt 
than the materials to be welded to 
gether. On the other hand, as a resw 
of carelessness and inexperience a ver 
poor bond between welded metals mz 
be obtained. In spite of specifications 
the results that are obtained in making 
field welds of pipe lines depends to 
great extent upon the experience am 
the integrity of the contractor an 
upon the experience of the inspector 

There are a number of matters t 
be considered in connection with th 
qualification of operators that aren 
covered under the standard specific 
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ct. 1943 FIELD WELDING OF 
ions. First, there is the important 
matter of the experience of the opera- 
or. For the right kind of a welding 
job the operator should have had sev- 
eral years of experience in welding 
materials from which the pipe line is 
« be constructed. Unfortunately, the 
word of the operator cannot always be 
ken as a guarantee of his experience. 
Many welding operators are not as 
competent as they actually think they 
are. The matter of determining ihe 
value of the operator’s experience must 
ye left to the judgment of the con- 
tractor or the welding inspector, and 
if either are experienced they will soon 
ye able to weed out incompetent weld- 
ing operators. 

In testing an operator the A.W.S. 
Qualification Test should be the first, 
but not be the final test. We have 
noticed that quite often some welding 
training schools teach students to make 
coupons that will pass the necessary 
tests, but they do not give the students 
a comprehensive course in welding. 
lf there arises a question about the 
experience of a welder it would be ad- 
visable to give him additional tests to 
be sure that he is competent to weld 
field joints in the position in which 
they are to be welded. If the pipe line 
is to be roll welded, then the test is 
simple. If, however, the pipe is made 
with slip joints (Fig. 2), and the 
welder must work under the pipe in a 
cramped position, or work from stag- 
ing, then he should be given tests to 
determine whether or not he can weld 
ww difficult positions. If there are 
other conditions to be met in the field, 
the-welder should be given tests to 
determine whether or not he can weld 
satisfactorily under the conditions that 
ie will encounter. 

The responsibility of the contractor 
ot the welding inspector does not end 
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with the completion of the qualification — 
test. In order to produce a perfect 
job, it is necessary that the-contractor _ 
exercise diligence throughout the work _ 
until the completion of the job. Care- | 
lessness must be watched for con- 

tinuously and checked. 


Filler Metal 


making the field joints will have a_ 
great deal of bearing on the quality 
of the finished joint and its selection | 
should not be minimized. Under no_ 
circumstance should anything but a- 
heavy coated rod be used. If the seams 
are to be welded by the roll weld 
method, then several types of rod can 
be used satisfactorily. If, on the other _ 
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hand, the pipe is to be welded in posi- 
tion, that is, by having the operator 
circle the pipe while the pipe remains 
stationary, then an all-position rod 
should be used. There are several 
A.W.S.-A.S.T.M. rods listed as all- 
position rods, and no doubt a satis- 
factory weld may be obtained from 
two or three different specification 
numbers. However, we feel that the 
A.W.S.-A.S.T.M. E-6010 rod gives 
such excellent results in all-position 
work on pipe lines that it is inadvis- 
able to consider any other type of rod. 
In case you are not familiar with this 
specification number, we might state 
that Fleetweld No. 5, Vertex, Shur- 
weld B, etc., are A.W.S.-A.S.T.M. 
E-6010 specification rods. <A _ great 
many manufacturers make rods which 
meet with the E-6010 specifications. 
However, to get the best results, great 
care should be made in the selection 


of the rod. = 


Welding Equipment 


The best type of welding equipment 
is the direct current generator type 
welding machine. The generator may 
either be motor driven or gasoline en- 
gine driven, depending upon whether 
or not electric power is available in 
the field. If electric power is readily 
available and can be had at an eco- 
nomical price, then it is obvious that 
the motor-driven generator equipment 
is the most satisfactory to use because 
the cost of operating is much less than 
operating the gasoline-driven equip- 
ment, and the cost of maintenance is 
also much less. Under certain condi- 
tions the transformer type of welding 
machine may be used with satisfactory 
results. Whichever type of equipment 
is used, it should be modern, in good 
working condition and of ample capac- 


Joints 
There are several types of field joints 
that can be used for joining water Pipe 
together, such as slip joints, single or 
double welded; butt joints; butt Strap 
joints. 
For most purposes slip or butt joints 
will give the most satisfactory results 
Slip joints (Fig. 3) are made by 
swedging out Of pressing one end of 
each pipe section so that it fits over 
the adjoining pipe section, and it usy. 
ally is arranged so as to lap over the 
adjoining section a distance of from 
14 in. to 4 or 5 in. The 4 or 5 ip 
length of lap is used in making closures, 
bends and for other special conditions, 


OUTSIDE OF PIPE 


INSIDE OF PIPE 
SINGLE WELDED 


OUTSIDE OF PIPE 


INSIDE OF PIPE 
DOUBLE WELDED 
Fic. 3. Slip Joints for Field Welds 


Fillet Welds 

The seams of slip joints are fillet 
welded (Fig. 4), such welds _ being 
made by filling in the 90 deg. corner 
produced when one piece of metal is 
outside of, or on top of, another piece 
of metal. The welded seam is usually 
made with several passes, or several 
layers, of deposited metal. It is at- 
visable never to fill in the proper 
amount of metal at one pass. A sug- 
gested contour for the fillet weld would 
provide an .8 throat thickness, a round- 
ing of the top of the weld and a bot- 
tom length of 14 times the plate thick 
ness or specified size of weld. 

Slip joints are seldom used where 
the pipe shell thickness exceeds } in 
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sip joints have many advantages over 
putt joints. First, the ends of the 
pipe are easier to stab or tack together 
pecause the end of the one pipe slips 
over the smaller portion of the other 
sige, and the two pieces must come 
nto perfect alignment. Second (Fig. 
;). in case there is some irregularity 
in the grade of the trench, or some 
Jight change in alignment, these 
changes can be taken up with the slip 
joints. Third, pipe which has a diam- 
ater sufficiently large for an operator 
») work inside (27 in. in diameter and 


ROUNDED CORNER 


T 
> 
4 
Fic. 4. Contour for Fillet Welds; T = 


Thickness of Plate or Specified Size of 
Weld 


lager, and in some cases as small as 
24 in. in diameter), can be tested with 
oxygen or air pressure after the joint 
is welded inside and outside, and im- 
mediately backfilled. This oxygen or 
air pressure test will be described later. 


Butt Welds 


The ends of pipe to be butt welded 
with a wall thickness greater than 3%, 
in. thickness should be beveled (Fig. 


6). If the pipe is large enough to be 
welded inside and outside, then it 


should be double beveled; that is, it 


a FIELD WELDING OF STEEL WATER PIPE 


1200 


2 


should be beveled for outside as well — 
as inside welding. If the pipe is to be 
beveled on the outside only, then the | 
entire bevel should be on the outside | 
of the pipe. The edges of pipe to be- 
butt welded should be carefully tacked — 
together before welding so that there _ 
is little or no offset or misalignment — 
in the pipe walls. Such misalignment _ 
is not good from the stress standpoint ; _ 


Curves in Pipeline 


Fie. 5. 


neither is it good from the hydraulic — 
standpoint. In order to get complete _ 
fusion through to the root of the weld, © 
it is usually advisable to space the two 
ends of the pipes sufficiently far apart. 
The thickness of the wall, the type of 
rod used and the procedure will deter- _ 
mine what this space should be. Butt 
joints have certain advantages and 
certain disadvantages ; they can be used 


where the pipe shell is too thick for 
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V ol. 3 Oet.. 
the use of slip joints; they have the Conversely, welding uphill of the cis Inst 
disadvantage that they require more cumferential butt joint is preferred y N 
welding time than slip joints, and they the welding downhill, due to the peng 
require more welding rod. _ tration obtained in the first pass, Als nie 

‘it is uneconomical to weld heay) 
Preparation of Base Metal walled pipe downhill, due to the wal and 
The A.W.S. typical procedure speci- quantity that can be deposited, as ¢ ate 
fication covers adequately the subject thickness of the pass that can be [gj = 
of the preparation of base metal. down lessens as the width of th a 
groove is increased. 
Welding Technique Welding uphill and downhill js ai 
It has been our experience that down- controversial subject. Specifying y ed 
hill welding of the circumferential fillet hill or downhill welding should not ty = 
welds of pipe is more satisfactorily included in the purchaser’s specificg 
than uphill welding. Corner penetra- tion but should be determined by th 
contractor. The contractor, depending 
upon the size and type of weld, ma ‘ 


60 TO 75 
OUTSIDE OF PIPE 7 


1 


42 TO INCH 


SINGLE BUTT WELD 


find it advantageous to make a we 
by welding both uphill and downhil 

The requirements for welding in / 
purchaser’s specification might best 
accomplished by specifying the crosf ; 
section of acceptable weld, togethef \ 
with the minimum number of pass ? 
to be made for each size of weld. Thy 


Did t Metre politan Water District of South 

£)>— 4 ern California includes a table in th 

INSIDE OF PIPE Ye" MAXIMUM welding requirements of its specifics 
DOUBLE BUTT WELD tions, which sets the minimum numbg &% 
of passes for fillet and butt welds igh 


Fic. 6. Single and Double Butt Welds 


each thickness of plate. This tab 
tion is more easily obtained and the (shown below) has proven very satis 
hazard of burning away of the top of — factory for pipe work. 

the bell is reduced. Due to the num- - 
ber of passes required in downhill 


The minimum for all butt welds is n 


welding an annealing effect results as more than 3 in. of metal deposited in eat tion 
each pass stress relieves the previous pass. In making fillet welds, met "00 
pass, for example: in making a 2% in. should be deposited with the following o | 
fillet weld, welding downhill, three minimum number of passes: Thi: 
passes are usually made due to the Plate pr armane the 
small amount of material that can be Thickness, in. of Passes the 
deposited in each pass successfully. th 1 The 
The same weld made by welding up- e- a igh 
hill can be made by two passes; how- i 3 vel 
ever, the last pass deposits a heavy 
layer of material, resulting in locked- } - -%% she 
up stresses. >4 per in. en 
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Inspection 

After the welding process is decided 
ypon, the operator is qualified, and 
work in the field is begun, a competent 
and experienced inspector can usually 
determine whether a welder is doing 
atisfactory work by visually examin- 
ing the deposited metal, listening to 
the noise of the arc; by watching the 
splatter ; by watching the characteris- 
A tics of the molten metal being depos- 


ited. If there is at any time a ques- 


PIPE SECTION SHOWING LOCATION OF WELD 


ALONG THIS AX/S 


6000 GOOD LACK POOR 

OVER- FUSION OF PENE- FUSION 

LAP ZONE TRATION ZONE 

\ 
GOOD UNACCEPTABLE 
Fic. 7. Etch Test of Coupons 


$3, 


tion about a weld, it is a simple opera- 
tion to cut and examine a small section 
of the welded field seam (Fig. 7). 
This section or plug can be cut out of 
the seam with an acetylene torch and 
the hole can be welded up afterwards. 
The plug should be sawed through at 
right angles to the center line of the 
weld. One half of the plug should 
then be smoothed with a file, and pol- 
ished with fine emery cloth. It can 
then be etched to determine whether 


OF STEEL W ATER PIPE 


or not the welder has made suitable 
penetration and fusion. The most sat-_ 
isfactory etching medium is a solution © 
of ammonium persulphate. Nitric acid 
may also be used but this is apt to 
exaggerate any defects in the cross- | 
section of the weld and not present a _ 
true picture; also, nitric acid is a little 
more dangerous to carry and handle. _ 


EXTERNAL VIEW SHOWS 
NO WELD DEFECTS Ls 


SAMPLE /N GIRTH SEAM 
POL |S SAWED EDGE 
W/TH FINE EMERY CLOTH 
AND APPLY AMMONIUM PLAN laa OF WELD © 
— PERSULFATE TO ETCH 
METAL FOR OBSERVATION 
JON ZONES 
AWAY CORNER THROAT 
SAW SAMPLE IN TWO THICKNESS 


SHOULD BE O. 
MEASURES O. 3" 


| 


‘PLATE 
CROSS SECTION OF 
WELD COUPON 


Burned Away Corner Fillet Welds) 


8. 


Ammonium persulphate is a crystalline — 
substance and can be carried con- 
veniently in a bottle. When the in- — 
spector wishes to etch the cross-section — 
of a weld he can dissolve this crystal-— 
line substance in water. The propor-— 
tions of the solution are not very im- 
portant and will have very little bear- — 
ing on the appearance of the etched _ 
cross-section. An examination of the — 
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etched cross-section of the weld, either 
with the eye or with a magnifying 
glass, will give the inspector a pretty 
clear picture as to whether or not the 
weld has completely penetrated the 
seam, whether or not the metal has 
been fused sufficiently into the parent 
metal of the seam, and whether or not 
the welder has used the proper heat 
in depositing the metal. 

The contour of the completed welds 
should be checked for convexity and 


O OXYGEN HOSE 


OXYGEN 
CYLINDER 


WATER WORKS ASSOCIATION 


Fic. 9. Method of Testing Tightness of 
Welded Bell and Spigot Joint; Piping— 
§-in. Standard 


concavity by “go and no-go” gauges. 
The A.W.S. in their hand book in- 
cludes such gauges. 

Many times the tops of the bells 
(Fig. 8) of welded slip joint pipe are 
burned away due to the carelessness or 
the inexperience of the welding opera- 
tor. Externally, the resulting welds 
might appear satisfactory ; actually, the 
throat thickness is materially reduced. 
A check on this condition can be made 
by center punching the pipe around 
the circumference at 2-ft. intervals, 


Vol. 


1 in. back from the top of the bell, 
checking from the center punch mark. 
an inspector can tell whether or y, 
the edges have been washed down, 
convenient gauge can be easily fab 
cated by fitting a shoulder against th 
end of the pipe and locating a hardene 
steel bushing 1 in. from the shoulde 
through which center punching can }, 
done. This type of gauge can | 
slipped quickly around the circumfe 
ence of the pipe and center punchiy 
takes very little time. 

It is desirable to check the complete 
weld. Even a double welded slip join 
can be checked. A convenient metho 
of testing the joint is to have the fab. 
cating plant drill and tap a 4-in. ho} 
for standard piping in the bell end ¢ 
the pipe (Fig. 9), and after the fi¢ 
welds have been completed, have me 
working inside and outside the pip 
paint the joint with soapsuds. The 
apply a pressure of 100 Ibs. of oxyger 
and if there is any leak the escaping 
oxygen will form soap bubbles. Th 
leak should be repaired and the tes 
repeated. There is an advantage in 
this type of test, since immediately 
after the test has been satisfactorily 
completed, the pipe can be backfille! 
with safety. 

We believe that if many of the sug 
gestions could be incorporated in : 
specification for field welding of sted 
water pipe joints, that the resulting 
document would not only serve to pro 
duce satisfactory work under contrat 
but would be a guide for work done 
under force account. 
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OQ many good summaries of the 
5 properties of war gases have been 
presented to the technical public in the 
past months that a fair degree of fa- 
miliarity with the subject on the part 
of the reader may be assumed. The 
quthors’ purpose here is to present some 
quantitative data applicable particularly 
io the possibility of treating water con- 
taminated with these agents. 

In this paper are presented con- 
densed discussions of five more or less 
independent studies of the properties 
of the two most important war gases 
mustard and lewisite—as found in 
water. The topics presented are: (1) 
the chlorine demand of mustard and 
lewisite; (2) a differential titration for 
the quantitative estimation of mustard 
and arsenicals, when either or both are 
present in the same sample; (3) the 
threshold odor value of mustard and 
lewisite; (4) a determination of the 
amount of activated carbon required to 
remove mustard odors ; and (5) experi- 
ments in the removal of arsenic. 


A paper presented on June 15, 1943, at the 
Cleveland Conference by A. M. Buswell, 
Chief, State Water Survey Div., and Prof. 
if Chemistry, Univ. of Illinois; R. C. Gore, 
H. E. Hudson Jr. and A. C. Wiese, Special 
Research Assts., Univ. of Illinois; and T. E. 
arson, Chemist, State Water Survey Div., 
Jtbana, Ill. 


War Problems in Analysis and Treatment _ 


A. M. Buswell, R. C. Gore, H. 
Wiese and T. 
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E. Hudson Jr.. 


E. Larson 


Chlorine Demand 


The primary interests in connection — 
with the possibility of contamination of | 
water supplies with war gases lie in > 
the detection of, and treatment for, the 
removal of these gases from water. © 
The two most likely and dangerous — 
chemical agents to be encountered are 
mustard gas and lewisite. The pres- | 
ence of either of these gases or their 
hydrolyzed products in water produces 
a chlorine demand. Since a common 
general method for determining the re- 
quired treatment of a water for drink- 
ing purposes is to measure the chlo- | 
rine demand, a study of the reaction of =| 
chlorine with war gases was carried out. 

In both the pilot plant treatment and 
laboratory analyses, mustard and its | 
hydrolysis product showed a type of 
break-point phenomenon. Great care 
must therefore be taken in interpreting | 
chlorine-demand data. As in many 
analytical reactions, an excess of the— 
reagent must be present so that the re- — 
action for chlorine demand can go to 
completion. This, together with the fact 
that mustard is oxidized in two steps, _ 
explains the break-point in this case. 

The hydrolysis product of mustard 
gas in water is thiodiglycol. It has a 
chlorine demand of 2 mols Cl, per mol -_ 


of thiodiglycol 
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H,O 
(CICH2CH2)2S—>2HCI+ (HOCH:CH2).S — 
mustard gas thiodiglycol 

NaOCl 
— 
sulfoxide of 
thiodiglycol 


sulfone of 
thiodiglycol 


Chloramine-T * carries the reaction 


only to sulfoxide in 5 min. at pH 7. 
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previously been destroyed and a 5-min 
contact time was allowed before add. 
tion of KI for the thiosulfate titration 
The data are shown in Fig. 1, 
should be noted that a residual chlorine 
was present, often as high as 5 ppm, 
even when the chlorine demand was 
not satisfied. 

Tap water containing 100 ppm. re. 
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CHLORINE APPLIED, PPM. 
Fic. 1. Effect of Treatment of Tap Water Containing 49 ppm. Commercial Thiodiglycol 


With Chloramine-T ; 5-min. contact; chlorine by thiosulfate 


Experimental: Tap water containing 
49 ppm. commercial thiodiglycol was 
treated with varying quantities of chlo- 


rine as Chloramine-T. Nitrites had 
* Chloramine-T is sodium salt of parato- 
luene-sulfonchloramide, a product of the 
Monsanto Chemical Co., St. Louis. The ma- 
terial is distributed by Merck & Co., Inc., 
Heyden Chemical Corp. and E. R. Squibb & 
Sons. It may be obtained in both tablet and 
powder forms through retail drug stores. 


distilled commercial thiodiglycol was 
treated with varying quantities of chlo- 
rine (as HTH) at pH 1. A 15-min. 
contact time was allowed before addi- 
tion of KI. Part of the data were ob- 
tained with a 60-min. contact time be- 
fore addition of KI. The residual chlo- 
rine is shown in Fig. 2. Again it is to 
be noted that a residual chlorine was 
present although the chlorine demand 
was not satisfied. 


o 


CHLORINE RESIDUAL, PPM 


CHLORINE RESIDUAL, PPM 
3 & 


Fic. 


mov 
orth 
resic 
belo’ 
thou 
as W 


14 
ly 
Be 
4 
20 
" 
if 


Vol. 358 Oct. 1943 

5-min! Similarly tap water containing hy- chlorine were determined by the starch- 
e addi drolyzed mustard in a concentration — iodide titration. 
tration§ sufficient to produce a 189 ppm. chlo- These data indicate that the residual — 
1. Trine demand was treated with varying chlorine obtained on treatment of a 
hlorine§ quantities of chlorine (as HTH) at solution of thiodiglycol (or mustard 
ppm, f pH 7. After 5 min., samples were re- gas) is not a function of the amount of 
id was 

m. re = 
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With Calcium Hypochlorite at pH 1; 


CHLORINE APPLIED, PPM. 


Fig. 2. Effect of Treatment of Tap Water Containing 100 ppm. Redistilled Thiodiglycol 
15-min. contact; chlorine by thiosulfate 
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Calcium Hypochlorite at pH 7; 


moved and chlorine determined by 
ortho-tolidine. As was expected, the 
residual chlorine was again present at 


s|below break-point doses (Fig. 3), al- 


though not in so great a concentration 
as would be expected if the residual 
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Fic. 3. Effect of Treatment of Tap Water Containing 200 ppm. Hydrolysed Mustard With 7 
5-min. contact; chlorine by ortho-tolidine 


200 240 280 320 360 


chlorine added until the break-point 
has been exceeded to an appreciable ~ 
extent. In other words, the chlorine 
demand for a given time of contact is 
a function of the chlorine added to — 
considerably beyond the break-point. 
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Differential Titration _ 

It will be noted from Fig. 1 that the 
chlorine demand determined with Chlo- 
ramine-T at pH 7 is only half that at 
pH 1 or with HTH. This observation 
led to the development of the follow- 
ing procedure as a quantitative differ- 
ential method. 

The chlorine demand is determined 
by adding Chloramine-T to the water 
and then titrating the excess by 10- 
dometry. Chloramine-T was selected 
as the chlorinating agent because it is 
stable and its oxidation potential varies 
with pH so that a differential chlorine 
demand titration is possible. It was 
found that, for a 5-min. reaction time, 
2 mols of chlorine “react with 1 mol of 
thiodiglycol (or HS*) at pH 1.0,” 
while the reaction is mol for mol at pH 
6 to 7 and no reaction occurs at pH 
10.5 or above. With the arsenical 
agents (lewisite) the reaction is mol 
for mol over the entire pH range. 

The presence of nitrite in the water 
was the main interference encountered. 
Nitrites catalyze the oxidation of io- 
dides to iodine by oxygen in acid solu- 
tion and thus cause the estimation of 
the residual chlorine to be high. The 
interference was overcome by the ad- 
dition of sulfamic acid which destroys 
the nitrites. The procedure for the 
chlorine demand determination is as 
follows: 


Determination of Chlorine Demand in 
Absence of Nitrites 
Chlorine Demand at pH 1: To 100 
ml. of water add 5 ml. concentrated 
hydrochloric acid and 25 ml. 0.03 N 
Chloramine-T solution and allow to re- 
act for 5 min. Add 1 g. potassium 


* The following Chemical Warfare Service 
symbols have been used throughout the 
paper: HS—mustard gas; M-l—lewis- 
ite; ED—ethyldichlorarsine ; MD—methyldi- 
chlorarsine. 


1306 WATER WORKS Vol, x 


iodide and allow to stand for 3 mip 
Dilute with 100 ml. distilled water ang 
titrate with 0.03 N sodium thiosulfay 
to a faint yellow color. Add 1 yy 
starch solution and continue the titrg. 
tion to the disappearance of the bly 
color. The chlorine demand, in parts 
per million, equals 355 (25 < normal. 
ity of Chloramine-T — ml. titration y 
normality of thiosulfate). 


Chlorine Demand at pH 6-7: Ag. 
just the pH of 100 ml. of water to from 
6 to 7 by means of 6 N hydrochloric 
acid. Add 25 ml. 0.03 N Chloraming. 
T and allow to react for 5 min. A& 
1 g. potassium iodide, 1 ml. concep. 
trated hydrochloric acid and allow 
stand for 3 min. Dilute with 100 m 
distilled water and carry out the titra. 
tion as above. The calculations are the 
same as above. 


Chlorine Demand at pH 10.5: A 
just the pH of 100 ml. of water to 10; 
by the addition of sodium hydroxide 
Add 25 ml. 0.03 N Chloramine-T ané 
allow to react for 5 min. Add 1 g. po- 
tassium iodide and 2 ml. concentrated 
hydrochloric acid and allow to stand 
for 3 min. Titrate as before and cal- 
culate the chlorine demand as above. 


Determination of Chlorine Demand in 
Presence of Nitrites 
Chlorine Demand at pH 1: To 1% 

ml. of water add 5 ml. concentrated 

hydrochloric acid, 2 ml. 1-per cent 

sulfamic acid solution and allow t 

stand for 10 min. Then add 25 ni. 

0.03 N Chloramine-T and proceed with 

the chlorine demand determination a 

previously described. 

Chlorine Demand at pH 
Acidify 100 ml. of water with 4 or 
drops of 6 N hydrochloric acid, add? 
ml. 1-per cent sulfamic acid and allow 
to stand for 10 min. Add 5 ml. phos 
phate buffer (this will adjust the pi 
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to about 6.5) and proceed with the 
chlorine-demand determination as be- 


fore. 

Chlorine Demand at pH 10.5: 
Acidify 100 ml. of water with 4 or 5 
drops of 6 N hydrochloric acid, add 2 
ml. 1-per cent sulfamic acid solution 
and allow to stand for 10 min. Add 
2 or 3 pellets of sodium hydroxide to 
adjust the pH to 10.5 and carry out 
the procedure for chlorine demand as 


before. 
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Fic. 4. Reaction of HS and Arsenicals With 
Chloramine-T and Variation With pH 


Interpretation of Data 


The chlorine demand at pH 1.0 
equals the amount of HS (ppm.) plus 
the arsenical demand as arsenic (ppm. ). 
The chlorine demand at pH 6 to 7 
equals half the amount of HS (ppm. ) 
plus the arsenical demand as arsenic 
(ppm.). The demand at pH 10.5 
equals the arsenical demand as arsenic 
(ppm.). Figure 4 gives sample curves 
upon which these calculations are based. 
This interpretation of data is only an 
approximation, but it is nearly correct 
because of coincidences in equivalent 
weights. 

The following conditions must be 
carefully controlled when running the 


determination: 
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1. pH must be adjusted properly. 

2. Reaction time must be carefully 
controlled. 

3. An excess of 10 ppm. Chloramine- 
T must be present. 

4. The Chloramine-T stock solution 


* should be standardized whenever used. 


Threshold Odors 


For the contamination of water sup- 
plies, a number of materials which pos- 
sess very strong odor production char- 
acteristics may be used. Work has 
been done on the measurement of the 
odors produced by some of these mate- 
rials and on the measurement of the 
treated water quality resulting from 
various processes for odor removal. 

All odor tests were made by the 
water dilution method, using odor-free 
water. Samples were smelled with the 
aid of a nosepiece. The tests were 
made at 65°C. and 100-mm. portions 
were used. 

Table 1 gives the results of some 
measurements on the odors produced 


TABLE 1 
Odor Threshold Values 
. Thresh- 
Material 
= ppb. 
Chlorine Chlorinous 70 
Dioxane 300 
Sulfur monochloride | Sulfurous 400 
Mustard disulfide Onions 130 — 
(CICH:CH2 
SSCH.CH.Cl) 
Mustard disulfide | Onions 0.8 
(from mustard) 
Dithian | Mustard gas| 280 7 
Levinstein mustard | 15-50 
Thiodiglycol mustard | " 170 
Commercial thiodi- | Sweetish, 
glycol (Kromfax) alcholic 7 
Thiodiglycol, redis- Aromatic |14,000¢ 


tilled 


* See footnote p. 1308. 


+ Approx., actual values probably lower. ‘ 
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by certain compounds in water. The 
substances reported were chosen be- 
cause they were known constituents of 
various grades of “mustard.” Chlorine 
is included for comparison and dioxane 
for blank corrections. The threshold 


concentration of lewisite was found to - 


be between 100 and 300 parts per bil- 
lion (ppb.).* 

The principal material present in 
water solutions of mustard is the hy- 
drolyzed product of the mustard—thio- 
diglycol. From the table, it is seen 
that the odor produced by thiodiglycol 
is far less perceptible than that attrib- 
uted to Levinstein mustard. The Lev- 
instein mustard also has a lower thresh- 
old concentration than that of the pure 
mustard made from redistilled thiodi- 
glycol. Mustard disulfide obtained 
from Levinstein mustard had the low- 
est threshold concentration of any of 
the materials tried. Attention is di- 
rected to the fact that this material had 
a threshold concentration of less than 
1 ppb., which places it ahead of chloro- 
phenol for odor production in water. 

These data are cited to indicate that 
in some cases the problem of removal 
of contaminants may be complicated by 
odor removal problems. Hydrolyzed 
mustard is not toxic, but, due to the 
odors formed, water contaminated with 
it in any appreciable concentration is 
likely to be unfit to drink. 


* The threshold concentration, stated here 
in parts per billion, refers to the smallest 
concentration of odor-producing material in 
water required to give a perceptible odor. 
The threshold concentration should not be 
confused with the threshold number, which 
is the ratio of the total diluted volume at 
which odor is barely perceptible to the vol- 
ume of sample used in dilution. If the 
threshold concentration is known, that value 
multiplied by the threshold number will give 
the concentration of odor-producing material 
in the sample. 


Vol. 3 


Treatment of Mustard With Poy, 
dered Activated Carbon 


Experimental work on the treatmen 
of water containing Levinstein mustarg 
was carried on in a pilot water treat. 
ment plant. To a sedimentation tank 
filled with tap water was added 3 
weighed quantity of mustard. This 
material was mixed at least 15 mip 
In some of the tests, a 10-min. period 
of chlorination was then used. For 
all the tests, activated carbon slurp 
was then added and given 15 min. mix. 
ing, after which the coagulant solutio; 
was added and 5 min. additional mix. 
ing applied. The water was then per. 
mitted to stand quietly for 30 min 
after which the settled water was taken 
to the two rapid sand filters through a 
float-operated decanting outlet. 

Rates of filtration and losses of head 
were carefully controlled. One filter 
was operated at 2 gpm. per sq.ft., the 
other at a considerably higher ate. 
The only difference in results between 
these two filters was in the turbidity of 
the filtered water, which was higher in 
the unit operated at the high filtration 
rate. 

The results of these tests are sum- 
marized in Fig. 5. Ferric sulfate (Fer- 
risul) was the coagulant employed in 
all but two runs. The powdered car- 
bon used was “Hydrodarco.” 

Runs No. 13, 14 and 20 made use of 
chlorine in addition to the treatment 
mentioned above, hence the data must 
be interpreted separately. The results 
of these experiments were plotted with 
the removal of chlorine demand and 
odor per part per million carbon against 
the residual concentration of the mate- 
rial being adsorbed. It was readily 
seen that when the final chlorine de- 
mand of water containing mustard was 
reduced to a value of 5 ppm., the re- 
moval ratio was approximately 0.01 
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(Fig. 5). It was necessary to use 100 
ib. of activated carbon per pound of 
chlorine demand to be removed. 

A similar plotting of odor removal 
was made. The results of these ex- 

riments indicated approximately that, 
in order to reduce the threshold num- 
ier of the treated water to 20, about 
| part of carbon will be required per 
chreshold number in the raw water. 


100 LEGEND | | 
x No Chlorination 
+ Chlorinated 
-ODOR REMOVAL 
z x 
2 
x 4 
04+ 
a 
z LEGEND 
e Ferric Sulfate 
= Aluminum Sulfate 
0.04 T 
e 
CHLORINE DEMAND 
REMOVAL 
01 
: 40 10 40 100 400 
CONCENTRATION IN TREATED WATER (Ce) 
Fic. 5. Treatment of Levinstein Mustard 


With Powdered Activated Carbon—logarith- 
mic plotting. 


Data cited elsewhere in this paper 
indicate that the predominating odor 
present in water contaminated with 
mustard was due to a component other 
than the pure mustard. Whereas the 
threshold concentration of the mustard 
is approximately 15 ppb., the calculated 
threshold concentrations of the con- 
taminant remaining in the treated 
waters (expressed as ppb. chlorine de- 
mand) range from 200 to 2000 ppb. 
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These values approach more nearly the 
threshold concentration of thiodiglycol, — 
which was found to be approximately | 
14 ppm. It therefore appears that the 
carbon treatment is more effective in 
adsorbing the most odorous portions of 
the Levinstein mustard than in the ab- 
sorption of the thiodiglycol. This is 
also indicated by comparison of the | 
slopes of the curves in Fig. 5. 7 
The use of chlorination to eliminate 
chlorine demand did not appear to as- — 
sist in the odor removal. _ 
Some preliminary work on treatment _ 
of water contaminated by lewisite =e 
cated that its odor was removed more © 
readily by powdered activated carbon — 
than was the odor of mustard. 


AND TREATMENT 


Removal of Arsenic by Coagulation _ 


Some experimental work has been 
carried on in the removal of inorganic 
arsenic in water by coagulation. Lab- _ 
oratory jar tests on its removal indi- 
cated that some reduction of arsenic — 
is obtained when the coagulant is filter 
alum and when the pH is controlled | 
rather carefully between 6.0 and 7.0. 

The following data were obtained | 
from the treatment of water to which — 
25 ppm. sodium arsenate was added. — 
Removals as great as 60 per cent were 
obtained with ferric sulfate (Ferrisul) 
when 5 gpg. was used at a pH of 5.2. 
When 10 gpg. ferric sulfate (Ferrisul) © 
was added, the arsenic content was re- — 
duced to less than 1 ppm. at pH values — 
below 6. 

A number of plant runs were made — 
in the experimental water treatment 
plant using water contaminated with — 
sodium arsenate and sodium arsenite. 
In the experimental plant, two proc- | 
esses comparable to municipal treat- — 
ment were employed, one using the 
precipitator and the other a more con- 
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TABLE 2 4 


Treatment of Levinstein Mustard With Powdered Activated Carbon 
Chlorine Demand Odor Threshold 
Run Nominal Carbon 
No. HS Feed Feed x* <4 
Raw Treated | Reduction fe Raw Treated | > 
ppm. ppm. 

1 — 875 31.8 12,5 19.3 0.022 1,000 30. fa 
2 100 3000 43.7 | 0.013 3,000F 20 | 
3 25 750 15.0 9.0 6.0 0.0087 500 17, | Of 
7 200 2000 95.5 36.2 59.3 0.0296 5,000 17 2: 
8 400 500 183 168 15.5 0.0310 | 10,000 150 | 20 
9 25 1500 20.0 5.0 15.0 0.010 800 7 0, 
10 800 3000 365 247 118 0.0393 | 30,000 150 | 10 
13t | 200 2000 | 128 5.0 ~~ - 7,000 | 200 | 3: 
14} 200 2000 126 £5 — — 7,000 150 3 
18§ 100 2000 56.0 24.2 | 31.8 0.0159 3,000 70 | 
19§ 100 3000 54.3 16.0 38.3 0.0128 4,000 70 3 
20 200 2000 93.0 24.0 — | — | 7,000 70 j 
| 

* Quantity contaminant removed per unit carbon used. 7 

Denotes estimate. 

¢ Chlorination used for Runs 13 and 14. e\n' | 


§ Aluminum sulfate. 


hat 
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ventional mixing, sedimentation and 
{tration treatment. The rate of flow 
through each of these two units was 1 
gpm. The precipitator, when operated 
at this rate, had a 2-hr. detention pe- 
od. For the conventional unit, mix- 
ing time was 45 min. and settling time 
3 hr. Water from the conventional 
| nit was filtered at 2 gpm. per sq-ft., 
while the water from the precipitator 
was filtered at a somewhat lower rate. 

The results of the arsenic removal 
‘ests for both units are summarized in 
Figs. 6 and 7. Fig. 6 indicates that it 
is possible to reduce arsenic content of 
25 ppm. to 5 ppm. or less with not 
more than 8 gpg. ferric sulfate. The 
filtered water from the precipitator 
unit appeared to contain approximately 
2 ppm. less arsenic than the filtered 
water from the conventional type plant, 
when a similar coagulant dose was 
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employed. Attention is called to the 
fact that the data on arsenate removal 
through the precipitator unit are 
meager. 

Figure 7 shows the arsenic remain- 
ing in the water when sodium arsenite 
was the contaminant and various ferric 
sulfate (Ferrisul) dosages were em- 
ployed. Calcium hypochlorite was 
added to oxidize the arsenite to ar- 
senate. These data showed that it was 
possible to reduce 25 ppm. arsenic of 
oxidized sodium arsenite to 5 ppm. or 
less with a coagulant dose not exceed- 
ing 12 gpg. The residual arsenic in — 
the filtered water was approximately 
4 ppm. lower in the effluent from the 
precipitator unit than in the finished 
water from the conventional plant. 

In all instances nearly all of the 
arsenic present in the settled water 
passed through the filters. 


if 


= 


HE student learning the chemistry 
of water treatment and analysis is 
taught that the alkalinity of a natural 
water is mainly represented by the 
concentration of carbonates, bicarbon- 
ates and hydroxides. He then pro- 
ceeds to discover that these can be de- 
termined by titration with standard 
acid to two predetermined pH values 
with indicators selected to show color 
changes at these points; the indicators 
commonly used are methyl-orange and 
phenolphthalein. He further learns 
that the former indicator measures all 
the alkalinity and the latter all the 
hydroxides together with one-half the 
normal carbonates. Armed with this 
information, he is able, by algebraic 
processes, to make an analysis of the 
various forms of alkalinity from these 
two simple titrations. Finally, he is in- 
troduced to a table such as that on page 
66 of Standard Methods,* wherein the 
algebraic relationships of these two ti- 
trations are all worked out for every 
possible combination. 
On entering the field as a water 
treatment plant operator or analyst, 


A contribution by Douglas Feben, Sr. 
San. Chemist, Dept. of Water Supply, De- 
troit. 

* Standard Methods for the Examination 
of Water and Sewage. Am. Pub. Health 
Assn. & Am. Water Works Assn., New 
York (8th ed., 1936). r 
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By Douglas Feben 


the average student finds that he is q 
busy person with little time to recall 
and work out these various combina- 
tions every time he makes determina. 
tions of alkalinity, so he proceeds to 
use the aforementioned convenient 
table exclusively. But if the water 
treatment includes softening, he fre. 
quently finds it desirable to make a 
rapid analysis of the specific alkaline 
compounds present and resultant from 
the partial or complete softening proc- 
esses. The literature provides lengthy 
discussions and many rules for secur- 
ing these results, but the use of tables, 


similar to that given in Standard 
Methods, would greatly facilitate the 


computation of such an analysis. The 
writer therefore submits the following 
tables for this purpose. 

Table 1 is identical with that given 
in Standard Methods, giving the alka- 
due to hydroxides, carbonates 
and bicarbonates from a comparison of 
the methyl-orange and phenolphthalem 
titrations. 

Table 2 gives the soda-alkalinity 
(negative non-carbonate hardness), 
non-carbonate hardness and carbonate 
hardness from a comparison of the 
methyl-orange alkalinity with the totd 
hardness, the latter being determined 
by a simple titration with standard soap 
solution, or preferably with soda te 
agent. 
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Tables for the Determination of Alkaline Compounds in g_ j,i. 
Softened Water 


by 


< 
Me 


In Table 3, the caustic alkalinity This comparison gives estimations of 
hydroxides), as determined from Ta- sodium hydroxide, sodium carbonate, | 
ple 1, is compared with the soda-alka- normal carbonates of calcium and mag- = 


linity, as determined from Table 2. nesium and calcium hydroxide. 


_ Key to Tables 1, 2 and 3—Values Expressed in Terms of CaCO; 


Abbreviations 
‘ina Determined directly 1 Alkalinity to phenolphthalein......P 
by titration if Alkalinity to methyl-orange........ M 
From Table 1{ Normal carbonate alkalinity ee CO; 
he is a | Bicarbonate alkalinity............ HCO; 
Determined indirectly (Soda NaAlky. 
by calculation From Table 2{ Non-carbonate hardness........... Non-CO; hardness 
TMina- above {Carbonate hardness............... CO; hardness 
eds to ‘ 
venient Sodium hydroxide................NaOH 
eater From Table 3/50dium carbonate. ........... . Na2CO; 
coal Normal carbonates of Ca sand Mg.. and MgCoO; 
le Ire- ef Calcium hydroxide. ..............Ca(OH)2 
take 
Ikaline TABLE 1 


t from Comparison of Paonipeiatein and Methyl- Om Alkalinities 


engthy OH COs HCO; 

When P=zero 0 0 

tables, 0 2P (M—2P) 

Indard “ 0 2P 0 

te the (2P—M) 2(M—P) 0 
The « P=M M 0 0 


TABLE 2 
given 


aneownitie: of Total Hardness and Methyl-Orange Alkalinity 


Na Alk. Non-CO; hardness COs hardness 
son of | ——— —|—— —— — — —--|-—--— 
haleir When T.H.<M (M—T.H.) 0 T.H. 
“  T.H.=M 0 0 T.H. 
0 (T.H.—M) M 

f the Comparison of Caustic and Soda . Alkalinities 
total 
nined NaOH ; NazCOs | Ca & MgCOs Ca(OH): 
soap When OH <Na Alky. OH | (Na Alky. —OH) | T.H. 0 
arp“ (OH=Na Alky. OH 0 CO; 0 

“  OH>Na Alky. Na Alky. | 0 CO; (OH—Na Alky.) 
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Two examples from Water Supply 


and ireatment* may serve to show 
how the tables are used: 
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than the soda alkalinity (0), whig 
means that Line 3 of Table 3 is y 
This shows that sodium hydroxide, ; 


> oF 

Ex. 1 Ex. 

Determined directly | | Methyl-orange alkalinity......... . 70 60 

by titration { Phenolphthalein alkalinity. ........ 40 40 

35 

7 From Table 1, Normal carbonate alkalinity....... 60 40 

| Bicarbonate alkalinity............ 0 0 

Det ened i di (Soda 0 25 
Y} From Table 2{ Non-carbonate hardness........... 35 0 
(Carbonate hardness............... 70 35 T 
above n 
== Sodium hydroxide. ............... 0 20 the Ci 
a 
From Table 3 Normal carbonate of Ca and Mg.... 60 35 
Calcium hydroxide............... 10 Sa 
rontr¢ 


In Example 1, it can be observed 
that the phenolphthalein alkalinity is 
greater than half the methyl-orange 
alkalinity, which means that Line 4 of 
Table 1 is used. This shows that the 
caustic alkalinity is equal to (2P — M) 
or 10 ppm.; the normal carbonate alka- 
linity is equal to 2(M—P) or 60 
ppm.; and no bicarbonates are present 
since they are incompatible with caustic 
alkalinity. 

The next step is to observe that the 
total hardness is greater than the 
methyl-orange alkalinity, which means 
that Line 3 of Table 2 is used. This 
shows that there is no soda alkalinity 
present ; the non-carbonate hardness is 
equal to (T.H.— M) or 35 ppm.; and 
the carbonate hardness is represented 
by the methyl-orange alkalinity, or 70 
ppm. 

The next step is to observe that the 
caustic alkalinity (10 ppm.) is greater 

* Hoover, CHARLES P. Water Supply 


and Treatment. Natl. Lime Assn., Wash- 
ington, D.C. (2nd ed., 1936). 


present, is represented by the soda alpente 
kalinity, which in this case is zero} 
sodium carbonate is absent; normale” ¢ 


carbonates of calcium and magnesium pnd I 
are represented by the normal carfS ™ 


bonate alkalinity, 60 ppm. ; and caleci 
hydroxide is equal to (OH — NaAlky)# 
or 10 ppm. 

In Example 2, it is observed that 
the phenolphthalein alkalinity is again 
greater than half the methyl-orange 
alkalinity, so that Line 4 of Table ! 
should again be used for the deter 
mination of caustic, carbonate and bi- 
carbonate alkalinity. 

It will be observed, however, that}\PPet 
in this case, the total hardness is less>—— 
than the methyl-orange alkalinity, 9} 4 ¢ 
that Line 1 of Table 2 should be useéffalver 
for the determination of soda alkalinityP4polis 


Com: 
and carbonate hardness. x 


bnd 


Finally, it will be observed that they Gj 
caustic alkalinity is less than the sodap. C. 
alkalinity, so that Line 1 of Table 3poott. 
should be used for the final estima} !s 
tions of specific alkaline compounds. ooo, 
Vorks 
e Al 
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0 HE of procedure recom- 
’ T mended in the following report of 
2 the Committee on Control of Chlorina- 
5 Kon are those which the committee be- 
35 Feves are best suited at this time to 
ontrol chlorination. Methods are pre- 
‘Rented for the determination of chlo- 
ine, to differentiate between chlorine 
pid chloramine, to measure both high 
tnd low residuals in the field as well 
fs in the laboratory and to determine 
tilorine demand under any condition 
Alky) hich may be specified. 

“’] All this information was put into 
d thaipne report because the methods are not 
-mecessarily alternate ones, each having 
Is place under certain conditions. In 
able | he eighth edition of Standard Meth- 
pds for the Examination of Water and 
nd bipewage, one method is given as official 
pnd other methods are published in the 
that The members of this com- 


A committee report submitted by C. K. 
e usediCalvert, Chairman, Supt. of Purif., India- 
alinityPapolis Water Co., Indianapolis, Ind. 
“| Committee personnel includes: H. A. 
Faber, Douglas Feben, H. H. Gerstein, F. 
at they Gilereas, A. E. Griffin, H. O. Hartung, 


> sodaP. C. Laux, W. L. Mallmann and R. D. 
able 3Rcott. 
stima- This report has been approved by the 


Executive Committee of the Water Puri- 
fcation Division, the Committee on Water 
Vorks Practice and Board of Directors of 
e A.W.W.A., 


Control of Chlorination 


Committee Report 


Introduction 


mittee feel that this causes some con- 
fusion in the minds of analysts, par- 
ticularly those in small plants, and be- 
lieve that it is preferable to have all 
accredited methods grouped together. 
Methods for the determination of 
available chlorine or chloramine are 
necessarily based upon reactions with 
reducing agents that are not specific 
for these materials. Definite test con- 
ditions under which such specificity is 
attained in the presence of particular 
interfering oxidizing agents have been 
described by a number of investigators, 
and the results they obtained have been 
considered in formulating this report. 
Technics deemed suitable for consid- 
eration as standard methods of the 
American Public Health Association 
and the American Water Works As- 
sociation have been described. The 
committee has endeavored to give ref- 
erences to the literature for every im- 
portant step in the methods discussed. 
The purity of ortho-tolidine, as pur- 
chased on the market, has always been 
a matter of concern. Chamberlin found 
that even though the salt melted at 
129°C., it still might contain consider- 
able impurities. He found also that 
the dihydrochloride, as sold on the open 
market, is very much purer than the 
ortho-tolidine. This salt has an ad- 
vantage in being soluble in water and 
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makes possible a test for free chlorine 
which is not yet sufficiently developed 
to include in Standard Methods. 

The concentration of the acid in the 
ortho-tolidine reagent is increased so 
that it will produce a suitable pH in 
the sample under examination even if 
the sample has up to 1000 ppm. alka- 
linity. The amount of acid is less than 
that used in sewage plant laboratories 
for the reason that the ortho-tolidine 
reagent in field kits may be subjected 
to low temperatures in winter. Higher 
concentrations of acid raise the tem- 
perature at which ortho-tolidine goes 
out of solution and it is brought back 
into solution with some difficulty. To 
insure a pH of 1.3 or lower and a ratio 
of ortho-tolidine to chlorine of at least 
3:1 whenever the two are in contact, 
it is specified that the reagent be placed 
in the cell, tube or comparison bottle 
first and the sample added to it. 

The six-month time limit for re- 
placement of ortho-tolidine reagent was 
fixed arbitrarily as a precaution against 
the effect of possible occasional ex- 
posure to high temperatures or direct 
sunlight, resulting in discoloration or 
precipitation. The caution against con- 
tact with rubber is based on observa- 
tions, not reported in the literature, 
that significant amounts of reducing 
substances are extracted from some 
types of rubber medicine bottle clos- 
ures by ortho-tolidine reagent, particu- 
larly that containing more than 15 per 
cent acid. 

The reaction time and the tempera- 
ture specified were selected to permit 
measurement of a maximum propor- 
tion of the chloramines present, while 
minimizing loss of color by fading or 
increase of color due to interfering 
oxidizing agents which react slowly 
with ortho-tolidine (nitrites, oxidized 
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iron and compounds formed by chlo 
rine with organic matter). 

The method given for preparation of 
zero-chlorine-demand water was 
lected for convenience ; although am 
monia-free water was not required, 
preference expressed for it is based of 
difficulties encountered in removing 
large amounts of ammonia with chlo. 
rine alone. Due to the rapidity wit 
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which this water may absorb som4used 
laboratory fumes, it should be examfin in 


ined for nitrite, chlorine or reducing 
agents immediately before use for spe}| 
cial investigations dealing with yer 
low concentrations of chlorine. . 

The Scott chromate-dichromate stan¢. 
ards provide better color matches with 
ortho-tolidine-chlorine color than df: 
standards containing copper sulfate 
The modified Scott permanent chlorine 
standards recommended by the commit. 
tee for use with ortho-tolidine ap 
based on the work done primarily } 
Chamberlin and Glass. Their choice oj 
buffer and handling of that buffer solv. 
tion are the result of spectrophoto- 
metric work done within the past year 
The new standards produce good vis 
ual matches and almost exact spectro 
photometric matches when the chlorine 
solution is at pH 1.3 and the ortho 
tolidine: chlorine ratio at least 3:1 
The phosphate buffers are specified 
even though some difficulty has been 
had with them in the past due to pre 
cipitates. Clark * states that the pre 
cipitate is probably due to aluminum 
present as an impurity in the phosphate 
sy allowing time, initially, for the pre 
cipitate to form and be filtered out 
standards have lasted severd 
months. There is also a_ possibility 


CrarK, W. MansrFie_p. The Determin- 
tion of Hydrogen Ions. Williams & Wilkins 
Co., New York (3rd ed., 1928). 
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provement in their accuracy. 


that bacterial action may form precipi- 
tates. The borate buffers are not suf- 


Ficiently heavy to maintain the proper 


pH with certainty and, up to the pres- 
a there is nothing to take the place 
of the phosphate buffers. 

The committee is making a departure 


precedent in its recommendation 


that commercially prepared permanent 
standards be 
used in preference to those prepared 
in individual laboratories. In the past 
jew years there has been a great im- 
Checking 
sermanent standards with temporary 


‘| andards is a task that is very difficult 


even for experienced analysts to per- 
form. In the great majority of lab- 
oratories there is no employee com- 
setent to do the work. It is felt by 
the committee that very much greater 
uniformity of results will be attained 
by the use of commercially prepared 
permanent standards. 

The iodometric method is brought 
back as a standard because it is the 
basis for the standardization of chlo- 
rine water used in preparing tempo- 
rary standards. Also, it is more suit- 
able for determining high chlorine 
residuals, which are now more fre- 
quently encountered than heretofore 
since they generally result from break- 
point chlorination. Suitably handled, 
this method minimizes interference by 
certain compounds frequently present 


The methods presented herein are 
lesigned to measure the amount of 
chlorine, to indicate whether the chlo- 
rine is free or combined with ammonia 
and to provide means for determining 
the desired treatment. 

The methods outlined in this report 
are intended to be used on: (a) pol- 
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in water. Acetic acid is specified, with 
sulfuric acid as an alternate. Hydro-— 
chloric acid is to be avoided because 
some lots of it liberate iodine from 
potassium iodide. 

The ortho-tolidine flash test, Part C,_ 7 
is a qualitative technic for chlorine un-— 
combined with ammonia, amines or _ 
organic matter and is unaffected by the 
slow-acting interfering agents, nitrites 
or oxidized iron, but is affected by col- 
loidal manganese dioxide. 

The chlorine demand method pre- 
sented is designed to lend itself to the 
determination of the so-called imme- 
diate demand or to any other demand 
using longer contact time or larger 
chlorine dosages. It can be used, for 
instance, in the determination of the 
break-point. It specifies that chlorine 
water be used as the source of chlorine 
when liquid chlorine is used in opera- 
tion. The alternate use of “Zonite” as 
the source of chlorine, given in Part F, 
is more convenient for use in the field 
or when facilities are not available for 
standardizing chlorine water. Gener-— 
ally speaking, it would appear that re- 
sults with “Zonite” will be of the same 
order of accuracy as with chlorine 
water. It is suitable for use on either 
water or sewage. 

The committee will be glad to have 
referred to it any criticism or difficul- 
ties that may be brought out in the 
use of the procedures presented. 


Committee 

luted water, (b) water in process of 
purification, (c) at the end of the puri-— 
fication process, (d) incidental to the 
distribution of water prepared for hu-_ 
man consumption, (e) on swimming — 
pool water, (f) on condenser water — 


and (g) on industrial process water. 
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When ortho-tolidine is used to meas- 
ure chlorine the analyst must satisfy 
himself as to the presence and the 
amount of interfering substances in the 
sample to be tested. Such substances 
include nitrites (1), ferric compounds 
(2), manganic compounds (3, 4) and, 
possibly, organic iron compounds (5), 
lignocellulose (5) and algae (5). The 
effect of these substances is to increase 
the apparent chlorine content of the 
sample under examination. Suspended 
matter interferes and should be re- 
moved by centrifuging prior to test or, 
if the turbidity is not too high, a com- 
pensating colorimeter, which also cor- 
rects for existing color (6, p. 83) and 
turbidity in the sample, may be used. 
In chlorinated water containing less 
than 0.3 ppm. iron, 0.01 ppm. manganic 
manganese and/or 0.10 ppm. of nitrite 
nitrogen, the development of the char- 
acteristic yellow color with ortho-toli- 
dine may be accepted as being due to 
chlorine. 

If iron and manganese are present in 
the above amounts, the starch-iodide 
method is preferable (7), although it 
also is subject to interference if handled 
improperly. If nitrite is present in an 
interfering amount, the provision that 
the color development with ortho-toli- 
dine be carried on in total darkness (1) 
almost entirely eliminates such inter- 
ference. It should be noted that sig- 
nificant amounts of nitrite will not ex- 
ist in water containing free chlorine, 
but may exist in the presence of chlo- 
ramine (1). 

This method measures both the free 
chlorine and that combined with nitrog- 
enous compounds. If it is desired to 
determine whether the chlorine is pres- 
ent in free or combined form, the “flash 
test” (Part C) (8) may be used. 
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Recent work has shown that, tp 
obtain the correct color developmen 
with chlorine and ortho-tolidine up to 
10 ppm., (a) the solution must be a 
pH 1.3 or lower during the contac 
period (9, 10) and (b) the ratio of 
ortho-tolidine to chlorine (both py 
weight) must be at least 3:1 (9, 11) 


Sec. 1—Reagents 


1.1. Ortho-tolidine Reagent—M ethog 
1 (12): Dissolve 1.35 g. ortho-tolidine 
dihydrochloride in 500 ml. distilled wa. 
ter. Add this solution, with constant 
stirring, to 500 ml. dilute hydrochloric 
acid made by mixing 350 ml. distilled 
water and 150 ml. concentrated hydro. 
chloric acid (sp.gr. 1.18-1.19). 

1.1.1. If it is necessary to use ortho- 
tolidine, this reagent should be obtained 
in the purest possible condition. Even 
so, ortho-tolidine contains more im- 
purities than the ortho-tolidine dihy- 
drochloride and is therefore less satis. 
factory (12). 

1.2. Ortho-tolidine Reagent—Method 
2 (9): Grind 1 g. ortho-tolidine ina 
mortar with 5 ml. dilute hydrochloric 
acid, made by adding 150 ml. concen- 
trated hydrochloric acid (sp.gr. 11% 
1.19) to 350 ml. distilled water. 

water. 
solution 


The ortho-tolidine goes into 
immediately. 

1.2.2. Transfer the solution to @ 
1.0-liter graduate and add the balance 
(495 ml.) of the dilute acid (Sec 
A-1.2) and make up to 1.0 liter with 
distilled water. 

1.3. Storage of Ortho-tolidine Solw 
tion: The ortho-tolidine solution should 
be: (a) stored in amber bottles or m 
the dark (13), (b) protected at al 
times from direct sunlight (13), (¢) 
used no longer than six months, (4) 


Add 150-200 ml. of distilled 
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kept from contact with rubber and (e) 
maintained at normal temperatures. 
At temperatures less than 0°C., the 
ortho-tolidine will precipitate from so- 
jution and cannot be redissolved easily. 
The use of the reagent from which 
part of the ortho-tolidine has precipi- 
‘ated may lead to errors due to a de- 
gciency of ortho-tolidine. 


Sec. 2—Permanent Chlorine Stand- 

ards (12) 

21. 0.5 M Phosphate Buffer Solu- 
ion: Allow a sufficient quantity of 
disodium hydrogen orthophosphate do- 
decahydrate (Na,HPO,-12H,O) to 
dry over a saturated solution of potas- 
gum carbonate (K,CO,:2H.O) until 
the weight remains constant for one 
week and weigh as Na,HPO,:2H.O 
(14, p. 123). If disodium hydrogen 
thophosphate anhydrate (Na,HPO,) 
is used, dry at 110°C. and cool in a 
desiccator. 

Dissolve 28.66 g. disodium hydrogen 
orthophosphate dihydrate (Na,HPO,: 
2H,O) (or 22.86 g. Na,HPO,) and 
46.14 g. potassium dihydrogen ortho- 
phosphate anhydrate (KH,PO,) in 1.0 
liter distilled water. Allow to stand 
for at least several days before using, 
to allow time for formation of any 
precipitate which must be filtered out 
prior to use. 

22. 0.1 M Phosphate Buffer Solu- 
tions (pH 6.45): Filter solution as 
prepared in Sec. A-2.1 and dilute 200 
ml. to 1.0 liter with distilled water. 
2.3. Strong Chromate-Dichromate 
Solution: Dissolve 1.55 g. potassium 
dichromate (K,Cr.O,) and 4.65 g. po- 
tassium chromate (K,CrO,) in 0.1 M 
phosphate buffer (Sec. A-2.2) and 
dilute to 1.0 liter with the 0.1 M7 phos- 
phate buffer. This solution represents 
10.0 ppm. chlorine when viewed through 
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2.4. Dilute Chromate-Dichromate— 
Solution: Dissolve 0.155 g. potassium 
dichromate (K,Cr,O,) and 0465 g. 
potassium chromate (K,CrO,) in 0.1 
phosphate buffer (Sec. A-2.2) and di- — 
lute to 1.0 liter with the 0.1.M phos- 
phate buffer. This solution may also be | 
prepared by diluting 100 ml. strong — 
chromate-dichromate solution (Sec. A- 
2.3) to 1.0 liter with 0.1.M phosphate 
buffer. This solution represents 1.0 — 
ppm. chlorine when viewed through all 
cell depths. 
2.5. Modified Scott Permanent Chlo-— 
rine Standards (0.01-1.0 ppm.) (15, p. ¢ 
233) : The volumes of dilute chromate- _ " 
dichromate solution (Sec. A-2.4) indi- 
cated in Table 1 are pipetted into 100- 


TABLE 1 
Chlorine Standards—Modified Scott Formula— 
0.01-1.0 ppm.* 
Chromate- Chromate- 
Chlorine | Dichromate Chlorine | Dichromate | 
Soln.t Soln.t 
ppm. ml. ppm. ml, 
0.01 1 0.35 35 
0.02 2 0.40 40 ; 
0.05 5 0.45 45 }. 
0.07 7 0.50 50 
0.10 10 0.60 60 a 
0.15 15 0.70 70 i: 
0.20 20 0.80 80 E 
0.25 25 0.90 90 : 
0.30 30 1.00 100 ’ 


* These standards are very close visual — 
matches of the chlorine-ortho-tolidine color — 
and are preferable to temporary standards 
which are difficult to prepare accurately. 

See Sec. A-2.4. 


ml. tubes of any uniform length and — 
diameter or into 100-ml. volumetric © 
flasks for use in bottles. The volume _ 
is then made up to the 100-ml. mark _ 
with 0.1 M phosphate buffer solution 
(Sec. A-2.2). These standards can © 
be read at any cell depth up to 300 mm. 
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2.6. Modified Scott Permanent Chlo- 
rine Standards (1.0-10.0 ppm.): The 
volumes of strong chromate-dichromate 
solution (Sec. A-2.3) indicated in Ta- 
ble 2 for the range of cell depths given 
are pipetted into 100-ml. tubes of any 
uniform length and diameter or into 
100-ml. volumetric flasks for use in bot- 
tles. The volume is then made up to 
the 100-ml. mark with a 0.1 M phos- 
phate buffer solution (Sec. A-2.2). 
These standards can be read for the cell 
depths given. Standards for cell 
depths other than those given can be 
prepared by interpolating between the 
depths stated in Table 2. Standards 


TABLE 2 


Chlorine Standards— Modified Scott Formula— 
1.0-10.0 ppm.* 


Chromate-Dichromate Soln.t at 
Cell Depth of: 
Chlorine — 
25-50 mm.| 100 mm. | 200 mm. | 7407300 
ppm. ml. ml. ml, ml. 
1 10.0 10.0 10.0 10.0 
1:5 15.0 15.0 15.0 15.0 
2 19.5 19.5 19.7 20.0 
3 27.0 265 29.0 30.0 
4 34.5 35.0 39.0 40.0 
5 42.0 43.0 48.0 50.0 
6 49.0 51.0 58.0 60.0 
7 56.5 59.0 68.0 70.0 
8 64.0 67.0 80.0 
9 72.0 75.5 87.0 90.0 
10 80.0 84.0 97.0 100.0 


* These standards are very close visual 
matches of the chlorine-ortho-tolidine color 
and are preferable to temporary standards 
which are difficult to prepare accurately. 

Tt See Sec. A-2.3. 


for residuals other than those given 
may also be prepared by interpolation 
of quantities at the given cell depth. 
2.7. Comparison Tube Specifica- 
tions: Variations in the viewing depth 
in any set of color comparison tubes, 
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cells or bottles used in this determing) accu 
tion shall be not more than +3 peg two 
cent (15, p. 3). Sec. 

2.8. Protection of Standards: Pygappr 
tubes should be protected from dyd dayli 
and evaporation by sealing on micp§ 3.2 
cover glasses with collodion, Canaghi 
balsam or similar material. The segfs 
ing may be applied to the top of 
Nessler tube by means of a camel-hg: 
brush and the cover glass put into pogf s 
tion promptly with forceps. After itq 3.2 
spot sealed, the circumference may bq cons! 
reinforced with additional brush-aj “day 
plied sealing material until the joining 3.3 
of the tube and cover glass is com} This 


plete. The use of rubber stoppers if color 
not recommended. The standard§mour 
should neither be stored nor used jg that 


direct sunlight. They should be refconta 
newed whenever turbidity appears. [the | 

2.9. Commercial Standards: Gener} shoul 
ally, more uniform results will be obf with 
tained by the use of commercially preg shoul 
pared permanent standards than by th No. - 
use of standards prepared in individ 


laboratories. This is particularly trug (mr 
in the small water plant. Commerciaf thin 
permanent standard kits have the aé4tint. 
vantage of providing compensation fog 3.3 
color and turbidity in the sample being Asser 
examined. fusin 
: a fluc 
Sec. 3—Light Sources the u 


3.1. Illumination: All readings shoul factu 
be taken looking through the sample the \ 
against an illuminated white surfac§ Co. 
This white surface may be opaque . , 
illuminated by reflection or may be . 
opal diffusing glass illuminated frog 4.1 
behind. Since, in plant control, th Use 
chlorine determination is one whic} cells, 
should be made both day and night} 100-n 
it is preferable that all comparisons by other 
made with a standard artificial ligh}*eager 
The permanent standards as outline cell o 
under Secs. A-2.1-2.8 give greated the pr 


: 
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accuracy When used with either of the 
two artificial light sources specified in 
Sec, 3-3.3, both of which are close 
ls: approximations of average “north” 


mM dug daylight. 
3.2. Natural Daylight: If artificial 


termina 
+3 


Micry 
Canaif ight is not provided, comparisons 
he segf should be made with good “north” 


of tydaylight. Under no circumstances 
nel-haif should the comparisons be made in the 


pos: sunlight. 


ter it'd 3.3. Artificial Daylight: This may 
may Meonsist of filament or fluorescent 
“daylight” lamp assemblies. 


joining 3.3.1. Filament Lamp Assembly: 
is com This should consist of a light source, 
pers ifcolor filter and diffuser glass, suitably 
andarig mounted in a cabinet. It is essential 
used if that the diffuser glass be placed in 
be refcontact with the color filter and on 
ars, [the sample side. The light source 
Gener} should be a 150-watt Mazda “C” lamp, 
Jwith clear envelope. The color filter 
should be Corning Glass “Daylight” 
4 No. 5900, having a thickness equiva- 
lent to 163 micro-reciprocal degrees 
(mr°). The diffuser glass should be 
mercial thin flashed opal glass without color 
he tint. 
| 3.3.2. Fluorescent “Daylight” Lamp 
Assembly: The white reflecting or dif- 
fusing surface may be illuminated by 
a fluorescent “daylight” lamp without 
the use of a color filter. Those manu- 
shoul factured by the General Electric Co. or 
ample the Westinghouse Electric and Mfg. 
urfaceg Co. or equal should be specified. 


Sec. 4—Procedure 


4.1, Addition of Sample to Reagent: 
Use 0.5 ml. ortho-tolidine in 10-ml. 
whief cells, 0.75 ml. in 15-ml. cells, 5 ml. in 
night} 100-ml. tubes and the same ratio for 
ons bother volumes. Place ortho-tolidine 
light] reagent in the Nessler tube, colorimeter 
itlinef cell or other container, add sample to 


reatesf he proper mark or volume and mix. 
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4.2. Temperature of Sample (16): 
When the temperature of the sample _ 
is less than 20°C., bring the treated 
sample to that temperature quickly after _ 
mixing the sample with ortho-tolidine. | 
If a comparator cell is used, place it in | 
hot water until the specified tempera-_ 
ture is reached. If a Nessler tube is _ 
used, it may be handled in the same ~ 
manner as the cell, or the contents may 
be transferred to a flask for heating. — 
l‘or approximate results in the field, | 
other means of heating may be em-_ 
ployed, but the results will not be com- — 
parable. 

4.3. Color Development and Com-_ 
parison: Place the treated sample (Sec. 
A-4.1) in the dark during color de- 
velopment. Maximum color develops 
in less than 5 min. and fading occurs 
thereafter. Reading should be taken 
within 5 min. 

When all chlorine in the sample is 
in the free condition maximum color 
appears almost instantaneously. 

Color comparison should be made 
against standards which occupy the 
same depth of tube or cell as the © 
sample. 

4.4. Compensation for Interference: 
The presence of natural color or tur- 
bidity in the sample interferes with 
the reading of the color developed. 
When viewing sample and _ standard 
horizontally, this interference may be 
compensated for by placing an un- 
treated sample of the same thickness 
behind the standard and clear water 
behind the sample being compared. 


Sec. 5—Temporary Chlorine Stand- 
ards 


5.1. Zero-Chlorine-Demand Water: 
Add sufficient chlorine to distilled 
water to destroy the ammonia. The 
amount of chlorine required will be — 
about 10 times the amount of NH,—N 
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present and in no case should the 
initial residual be less than 1.0 ppm. 
chlorine. Allow the chlorinated dis- 
tilled water to stand overnight or 
longer; then expose to direct sunlight 
until all residual chlorine is discharged. 
The use of NH.—N and NO.—N free 
distilled water expedites obtaining a 
zero-chlorine-demand water (4). 

5.2. Chlorine Solution for Tempo- 
rary Standards: Chlorine solutions 
should be prepared by diluting com- 
mercially prepared solutions of hypo- 
chlorite, such as “Zonite.” “Zonite” 
contains about 1 per cent (10,000 
ppm.) active chlorine. 

5.3. Preparation of Standards: All 
glassware must be aged by being filled 
with water containing at least 10 ppm. 
chlorine for a few hours before use 


and then rinsed with zero-chlorine- 
demand water. 
5.3.1. Add calculated volumes of 


hypochlorite solution to a series of 
flasks containing zero-chlorine-demand 


Vol, 3 


water to cover the range desire 
Make up each one to 500 ml. 

5.3.2. Pipette 100 ml. from eag 
flask to a series of smaller flasks, each 
containing 5 ml. ortho-tolidine (Se 
A-1.1). Add the chlorine solutig, 
slowly, mixing well as it is added 
Pour the required amount into th 
comparator cell or tube. If 100-q 
Nessler tubes are used, the secon 
series of flasks may be omitted. 

5.4. Titration of Chlorine Solution 
Pour the remaining 400 ml. chloring 
water (Sec. A-5.3) into a white porce. 
lain casserole and titrate iodometricalh 
with acid (Secs. B-2.1.1-2.2) unless 
amperometric equipment (17), whi¢ 
is preferable, is available. 

5.4.1. When the greatest accuracy j 
not required, suitable volumes of ; 
chlorine solution, standardized 
metrically (Secs. B—2.1.1-2.2), may be 
added to zero-chlorine-demand water 
containing 5 ml. ortho-tolidine in a 
100-ml. Nessler tube and the volume 
made up with the same water. 


Part B—Iodometric Method 


The iodometric method for the de- 
termination of residual chlorine in 
water can be made more precise than 
the ortho-tolidine method, particularly 
when residual chlorine is greater than 
1 ppm. (14, p. 264; 18, p. 8). When 
the titration is made without acid, the 
interfering effect of nitrites and man- 
ganic and ferric salts is minimized (7). 
Generally, the starch-iodide method 
carried out in acid solution yields 
higher figures than the neutral starch- 
iodide titration (7). The acid titra- 
tion therefore is preferred when in- 
terfering substances are known to be 
absent. Acetic acid should be used, 
but if not available, sulfuric acid of cp. 
quality may be substitute. Hydro- 


chloric acid should not be used. | — 


> 


Colorimetric methods for the iodo 
metric determination of chlorine are 
available, but are given in this report 


only by reference (19). q 


1.1. Potassium Iodide Solution 
(KI): Dissolve 75 g. cp. potassium io 
dide (free from iodine and iodate) in 
1.0 liter freshly boiled and cooled dis 
tilled water. If difficulty is exper: 
enced with stability of the solution, the 
solid substance may be used directly 
since it is very soluble. 

1.2. 0.01N Sodium  Thiosulfate: 
Stability of 0.01N thiosulfate is im 
proved if it is prepared by diluting a 
aged 0.1N solution (made as directed 
in Sec. B-1.2.1) with freshly boiled 


Sec. 1—Reagents 
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distilled water. Boiled water is used 
because bacterial action decomposes 
0.01N_ thiosulfate. Trouble of this 
sort may be avoided by the addition of 
a few milliliters of chloroform. For 
accurate work, this solution should be 
standardized daily. The use of an 
automatic burette, of a type in which 
rubber does not come in contact with 
the solution, is advisable (20). 

1.2.1. 0.1N Sodium Thiosulfate: 
Make 0.1.V sodium thiosulfate by dis- 
solving at least 25 g. of the cp. salt 
in 1.0 liter of freshly boiled distilled 
water, standardizing it against potas- 
sium dichromate (15, p. 142; 21, p. 
127) after at least two weeks’ storage. 

1.3. Starch Solution: To 5 g. starch 
(potato, arrowroot or soluble) in a 
mortar, add a little cold water and 
erind to a thin paste. Pour into 1 
liter of boiling distilled water, stir 
and allow to settle overnight. Use 
the clear supernatant. The solution 
should be preserved with salicylic acid 
(1.25 g. per liter of starch solution). 
The starch may be preserved also with 
zinc chloride added at the rate of 4 g. 
per liter. 

1.4. Acid Solution: Use either (a) a 
solution of acetic acid, made by dilut- 
ing 500 ml. glacial acetic acid to 1.0 
liter with distilled water, or (b) a solu- 
tion of sulfuric acid, made by adding 
20 ml. of concentrated sulfuric acid 
(sp.gr. 1.84) to approximately 750 ml. 
distilled water and diluting to 1.0 liter. 
Add the acid to the water slowly, with 
constant stirring. 

Sec, 2—Procedure 

2.1. Volume of Sample: The amount. 
of sample to be taken for titration is 
governed by the concentration of chlo- 
rine in the sample. It is suggested 
that, for quantities of residual chlorine 
of 1.0 ppm. or less, 1.0 liter be titrated ; 
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for residual chlorine concentrations be- 
tween 1 ppm. and 10 ppm., 500 m1.; 
for residual chlorine concentrations 
above 10 ppm., proportionately less of 
the sample should be used. It is pref- 
erable to use sufficient sample so that 
not more than 20 ml. of 0.01 N thio- 
sulfate is required. 

2.1.1. Preparation for Titration: li 
no interfering substances are present, 
place 10 ml. acid, or sufficient to re- 
duce the pH to between 3.0 and 4.0, 
in a flask or white porcelain casserole, 
add 10 ml. of KI solution, pour in the 
sample and mix with a stirring rod. 
Omit the acid if interfering substances 
are present. 

2.1.2. Titration: Add 0.01N thiosul- 
fate from a burette until the yellow 
color of the liberated iodine is almost 
discharged. When liter samples are 
titrated, add 5 ml. starch, reducing 
this amount with smaller samples. The 
amount of starch used should be suffi- 
cient to give a deep blue color. After 
the addition of starch, titrate carefully, 
but rapidly, to the end-point. Long 
contact of iodine and starch produces 
a blue compound which is decolorized 
with difficulty. 

2.2. Calculation of Results: The 
number of milliliters of 0.01N thiosul- 
fate used in 1.0 liter of sample multi- 
plied by 0.3546 equals the chlorine 
present, in parts per million. 


Sec. 3—Standardization of Chlorine 
Solution 


3.1. Volume of Sample: In stand- 
ardizing the chlorine solution (Sec. 
A-5.2) for temporary standards, the 
volume taken for titration should be 
such as to require not more than 20 
ml. 0.01N thiosulfate. 

In standardizing chlorine water solu- 
tion (Sec. D-1.2) for determining 
chlorine demand, the volume taken for 
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titration should be such as to require 
not more than 20 ml. of O0.1N thio- 
sulfate. 

3.1.1. Preparation for Titration: 
Proceed as in Sec. B-2.1.1. Distilled 
water may be added at the discretion 
of the analyst if a larger volume is 
preferred for titration. 

3.1.2. Titration: Titrate the chlorine 
solution as in Sec. B-2.1.2. 


3.2. Calculation of Results: In 


Chlorine in water may be in the form 
of free chlorine, chloramines and other 
combinations of chlorine and nitrogen. 
One or more of these forms of chlorine 
may be present at the same time (8). 

The only means now known for de- 
termining accurately the amount of free 
chlorine and the chlorine com- 
bined with nitrogen compounds, in a 
mixture, is by the use of the ampero- 
metric method (17). 

A workable qualitative determination 
of the presence of free chlorine is af- 
forded by the Laux “flash” test (8). 
Before this test is used in plant control, 
the exact colors produced must be de- 
termined in a chlorine demand series as 
given in Part D, because color shades 
and color stability vary with pH and 
the amount of reagent added. The 
presence of oxidized manganese makes 
this method inapplicable. 


free 


The chlorine demand of water is the 
difference between the amount of chlo- 
rine applied and the amount of residual 
chlorine remaining at the end of the 
contact period. The demand for any 
given water varies with the amount of 
chlorine applied, time of contact and 
temperature. For comparative pur- 
poses it is imperative that all condi- 
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Part D—Chlorine Demand Method 


V ol. 3 


standardizing chlorine solution for tem, 
porary standards: > 


mg./ml. chlorine 


ml.0.01 N thiosulfate x 0,354 
ml. sample titrate 
p ated 


In standardizing chlorine water soly. 
tion for determining chlorine deman¢: 


mg./ml. chlorine 
ml. 0.1.N thiosulfate 3.54% 


ml. sample titrated 


Part C—Chlorine and Chloramine Differentiation Method 


Sec. 1—Reagents 


The ortho-tolidine reagent is tl 
same as that in Secs. A-1.1-1 


? 

4 
4 


Sec. 2—Procedure 


2.1. Reagent and Sample: Place 3 
sample of the water under test in g 
comparator cell or small glass vessel 
Hold against a white background. Us 
ing a medicine dropper, add with force 
from $ to 1 ml. of ortho-tolidine te. 
agent to the sample of water, paying 
close attention to color development 

2.1.1. If color development is in- 
stantaneous, free chlorine is present, 
unless the sample contains oxidized 
manganese. With practice, as little 
free chlorine as 0.1 ppm. may be de. 
tected in this manner. 

2.1.2. Hesitation in color develop. 
ment indicates the presence of chlor 
amines and not free chlorine. 


tions be stated. The smallest amount 
of residual chlorine considered at al 
significant is 0.1 ppm. (22, 23). Treat- 
ment of water beyond this point usv- 
ally results in a series of increasing de- 
mands. Addition of that amount which 
will destroy the ammonia present is 
commonly termed “break-point” chlo 
rination. In practice, the ratio of chlo 
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‘ine to ammonia nitrogen (NH,-N) 
at the break-p int is seldom less than 10 
9 1 and may reach 25 or more to 1. 
All chlorine demands may be deter- 
mined by following the same general 


procedure. 


Sec. 1—Reagents 


1.1. Use ortho-tolidine reagent (Secs. 
and A-1.2) or iodometric re- 
agents (Secs. B-1.1-1.4). 

1.2. Chlorine Water Solution: A 
suitable solution may be obtained from 
the chlorinator solution hose or by 
bubbling chlorine gas through water 
obtained from the laboratory tap. Due 
to instability of chlorine water, it is 
necessary to make up fresh solutions 
daily and to standardize immediately 
prior to the start of each test. The use 
of amber bottles is recommended. 
When hypochlorite is used in plant op- 
eration, it may be used for this test. 

1.2.1. The strength of the chlorine 
water or hypochlorite solution should 
ye such that the volume of the treated 
sample will not be increased by more 
than 5 per cent. 

1.2.2. Standardize the chlorine solu- 
tion iodometrically (Sec. B-3). 

Sec. 2—Procedure 


2.1. Volume of Samples: Measure at 
least ten equal portions of the water 
under test. Use beakers or other glass 
containers, such as fruit jars, of ample 
capacity to permit mixing the chlorine 
with the water. If the object of the 
test is simply to determine chlorine de- 
mand, the volume of the sample in each 
container may be no more than 100 ml. 
lf the purpose of the test is to study 
bacterial removal, the effect on taste 
and odor or the chemical constituents 
of the water, samples of 500 ml. or 
more will be required. 


“Ses CONTROL OF CHLORINATION 


2.2. Addition of Chlorine Water: 
The amount of chlorine added to the — 
first jar should be such that no chlorine - 
remains at the end of the contact pe-— 
riod, especially when low demands are | 


being studied. Add increasing amounts | 
of chlorine to successive portions in the _ 
series. The increase between portions — 
may be as low as 0.1 ppm. for determin- 
ing low demands and up to 1.0 ppm. for 
exploring higher demands. : 

2.2.1. Mixing is imperative while the — 
chlorine solution is being added to lll 
sample. 

2.3. Contact Time: To determine in — 
advance the effect of chlorination, ada 
plant contact time and temperature 
should be duplicated in the laboratory. | 
For plant control, other and shorter — 
contact periods at some controlled tem- 
perature generally can be found. Dur- — 
ing the contact period, the chlorinated - 
samples must be protected from strong — 
daylight. 

2.4. Examination of Samples: At the 
end of the contact period, remove an 
equal amount from each portion and 
determine the residual chlorine by the | 
method described in Part A or Part B. 

2.4.1. It will aid in studying the re- 


sults to plot the residual chlorine or the — 


-amount consumed. 

2.4.2. Samples for bacteriological ex- 
amination may be removed at desired | 
intervals. 

2.4.3. Taste and odor of the treated — 
samples may be observed at ordinary — 
temperatures without de-chlorination. 
For odor observation at elevated tem-— 
peratures, samples should be de-chlo-_ 
rinated before heating. Choice of the | 
de-chlorinating agent must be made > 
with due regard to its effect on odor — 


in the water under examination. Gen- 
erally, sodium bisulfite, using only 
small excess, 1s satisfactory (24). 


; 
oT tem. 
0.354, 
‘ 
Solu. 
man): 


~ This test is designed for field meas- 
urements of residual chlorine, where 
concentrations are greater than 10 ppm. 

and where speed of estimation is of 
importance (11). It is particularly 

useful in the sterilization of mains or 

tanks, where laboratory apparatus is 

ordinarily lacking. The test is not in- 

tended to displace titration methods 

and should not be used where extreme 
accuracy, such as standardization of 
solutions, is desired. 


Sec. 1—Reagents 


The ortho-tolidine reagent is the 
same as that in Secs. A—1.1-—1.2. 


Sec. 2—Procedure 


2.1. Equipment: The determination 
may be made in comparators or in 
Nessler tubes, with due consideration 
given to the amount of chlorine solu- 
tion taken for test. 

2.1.1. The medicine dropper used in 
any determination by this method 
should be checked to see that it de- 
livers approximately 20 drops per ml. 

2.2. Reagent and Sample: If a com- 
parator, in which the cell contains 10 
or 15 ml., is used, place 0.5 ml. ortho- 
tolidine solution in the cell. If a 100- 
ml. Nessler tube is used, place 5.0 ml. 
ortho-tolidine solution in the tube. 


a4 


Part F—Chlorine Demand Method for Field 


This test is designed for the meas- 
urement of the chlorine demand in the 
plant or the field when adequate facili- 
ties or personnel are not available to 
employ the more exact method (Part 
D). Results obtained in this test are 
approximations only. 


j 
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Part E—Drop Dilution Method for Field Use 


2.2.1. Fill the cell or tube to the 
mark with distilled water and m; 
thoroughly. 

2.2.2. Add to the cell or tube op 
drop of water under test. Mix tho 
oughly and read as provided in Part 4 

2.2.3. If the addition of one dry 
of water under test produces no colg 
discard the contents of the cell ay 
refill with ortho-tolidine and distill 
water as before and add two drops of 
the water under test. 
sample until an easily readable colo; 
(not less than 0.1 ppm.) is produced 

2.3. Contact Time: A_ sample ¢ 
water with such concentrations of chlo. 
rine as may be determined by thi 


method contains only active chloring 


and traces of or no chloramine chip. 
rine. For this reason the color deye. 


opment is very rapid and the reading ” 


may be made almost at once. 


2.4. Calculation: Calculation of ref | 


sults may be made by using the fo: 
lowing formula: 


volume of cell, ml. 


readin 
ml. of sample 


EXAMPLE: 


15 (capac. of cell) ; 
0.05 (drop) 0.10 (reading) 30 


= ppm. residual chlorin 


Use 


Sec. 1—Reagents 
1.1. Use ortho-tolidine reagent (See 
A-1.1 and A-1.2). 
1.2. Chlorine Solution: Use “dt 
nite.” This preparation contains # 


rine by weight. For this test its vol 
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curate. 


to Sec. 2—Equipment 
id m 2.1. One medicine dropper which 
will deliver 20 drops per mi. 

2.2. Ten 1-qt. fruit jars marked at 
Part af the 500-mi. point 
le dig 2.3. Ten 2-02. bottles marked at the 
© 20-ml- pont 
ell an’ 2.4. Glass stirring rod 
distilled Glass-stemmed thermometer 
rops of 26. Permanent color standards pre- 

pared as specified in Sec. A-2 or com- 


ue thi 
unts if mercially pre pared. 


color 
oduced 
ple 
of chlo: 
by thi 
hlorine 
e 


ibe on 


X thor. 


Sec. 3—Procedure 

3.1. Measurement of Samples: Fill 
each jar to the 500-ml. mark with the 
water under test. Record tempera- 
ture at which samples are held. 

3.2. Addition of Chlorine: While 
- deve stirring constantly, add 1 drop “Zo- 
reading ute” to water in the first fruit jar, 
12 drops to that in the second jar, 3 
drops to that in the third jar, etc. 
Each drop of “Zonite” represents a 
chlorine dose of 1.0 ppm. 

3.3. Contact Time: The contact time 
isa variable factor depending entirely 
on the results desired. Generally, the 
chloriof ourpose of a chlorine demand test is 
to determine the amount of chlorine 
required to produce a definite residual 
after a definite time interval. It is 
recommended, therefore, that the test- 
ing be carried out at the end of the 
contact period corresponding to the 
contact at the point of control. This 
may vary all the way from a few min- 
utes to several hours. Under some 
circumstances it is desirable to make 
everal chlorine determinations at dif- 
» “ZA ferent times of contact, such as 15, 30, 
ins 00 min., etc. Such a procedure will 
le chifgive an indication of the stability of 
the chlorine as related to time, which 
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will be very useful information in — 
plant control. 
The time of contact must be recorded e. 
During the contact period the chlo- 
rinated samples must be protected f cell ; 
strong daylight. 
3.4. Examination of Samples: At 
the end of the contact period, remove _ 
a 20-ml. portion from each sample, 
place it in a 2-oz. bottle and add 1 ml. 
ortho-tolidine to each 20 ml. Deter- | 
mine residual chlorine by CTE 
with permanent standards. 
3.5. Calculation: Subtract the amount 
of residual chlorine (in ppm.) found 
in examination of samples from the — 
amount of chlorine added (in ppm.).— 
The result will be the chlorine demand 
(in ppm.) of the sample at the respec- _ 
tive dosage, contact time and tempera- 
ture. Plotting the residual chlorine or 
the amount consumed will aid in study- _ 


ing the results. 
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Some Chemical Aspects of the Ammonia-Chlorine 
Treatment of Water 


By W. Allan Moore, Stephen Megregian and C. C. Ruchhoft 


HE reaction between chlorine and 

ammonia as applied to water treat- 
ment has been the subject of numerous 
investigations. This has been particu- 
larly true since rediscovery of the 
break-point phenomena in 1939 stimu- 
lated the interest in this reaction. 
However, a good part of the work 
done in measuring bactericidal values 
of “chloramine” in chlorine and am- 
monia treatment is of limited value. 
Few investigators have been certain of 
what bactericidal agents were actually 
present in their water samples. Con- 
tradictory results were obtained by dif- 
ferent workers, no doubt because they 
were working with unlike bactericidal 
agents under different conditions, al- 
though all agents were termed “‘chlo- 
ramine.” It will be difficult to inter- 
pret bactericidal results correctly until 
methods are made available for deter- 
mining the chemical entities involved 
under various conditions in water sam- 


A contribution by W. Allan Moore, Assoc. 
Chemist; Stephen Megregian, Asst. Chem- 
ist; and C. C. Ruchhoft, Prin. Chemist; 
from the U.S. Public Health Service, Na- 
tional Institute of Health, Div. of Public 
Health Methods, Stream Pollution Investi- 
gations, Cincinnati, Ohio. 

This paper was presented at the 1943 De- 
troit meeting of the American Chemical So- 
ciety and has, at the request of the authors, 
heen released by the A.C.S. for publication 
in this JouRNAL. 


ples which are dosed with chlorine and 
ammonia. 

In the reaction between chlorine and 
ammonia, Chapin (1) has postulated 
that, at pH values above 8.5, only 
monochloramine is formed and that be- 
tween 8.5 and 4.4 both the mono and 
dichloro derivatives exist, the relative 
proportions depending upon the pH of 
the solution. It must be remembered, 
however, that he was working with 0.1 
M ammonium acetate and 1000—2000- 
ppm. chlorine solutions. These same 
facts do not necessarily hold true for 
ammonia and chlorine concentrations 
of 0.05-0.5 and 0.5-10.0 ppm. respec- 
tively. 

Harvill, Morgan and Mauzy (2) in 
their study of break-point chlorination 
found a chlorine : ammonia-nitrogen ra- 
tio of 7.6: 1 at the break-point and as- 
sumed that on the down slope of the 
curve, the NH, is oxidized to N,. 
Griffin and Chamberlin (3), on the 
other hand, obtained ratios at the 
break-point varying from 9.5:1 to 
10:1. These ratios are too high for 
the assumption that N, is the end- 
product of the oxidation. The evi- 
dence seems to indicate that the re- 
action is not a simple one, for N,O, 
NO, and NO,, besides N,, have also 
been recognized as end-products (4). 
In view of the fact that NHC1, should 
be relatively hard to form and, once 
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formed, should be quite stable, it is 
doubtful if any of the dichloro com- 
pound is formed in the chlorine-am- 
monia reaction at the concentrations 
regularly employed in the treatment of 
water. 

Because many discrepancies exist as 
to the chlorine-ammonia reaction, the 
present study was undertaken to ex- 
amine the methods of analysis, to con- 
sider the products formed and to de- 
termine the effect of pH, contact time 
and the chlorine-ammonia ratios. The 
break-point curve was followed with 
respect to the presence of free chlorine, 
chloramine, the disappearance of am- 
monia and the potentials developed in 
the system. 


Analytical Methods 


Although there are a number of sub- 
stances that should be determined in 
studying this reaction, at present, de- 
pendable methods are available only 
for total residual chlorine, free residual 
chlorine, chloramine chlorine and to- 
tal ammonia-nitrogen. In preliminary 
work, a number of procedures for mak- 
ing each of these determinations were 
studied. On the basis of this work, the 
acid-ortho-tolidine test was selected in 
preference to starch-iodide titration for 
total available residual chlorine. The 
Laux (5) flash test was abandoned for 
free residual chlorine and a method 
using p-aminodimethylaniline as pro- 
posed by a number of men (Kolthoff 
(6), Alfthan (7) and Haase and Gad 
(8) ) was developed, as described else- 
where (9), and used both as a flash 
test and for quantitative determination 
of free residual chlorine. 

Comparative experiments with the 
diethyl and dimethyl derivatives of p- 
phenylenediamine indicate that, of the 
two, the dimethyl derivative was the 
_ more sensitive for free chlorine. 
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In the quantitative determinatig, 


with the above indicator, standards! 
made up with dilute KMnQ, solutig§ 
and also the acid methyl-red Standard§ 


advocated by Byers and Mellon (19 


proved to be relatively unstable ang}m 
The standards finalfy§an 
adopted and described (9) were mage! 
up from dilute basic fuchsin and Cop. |! 


unsatisfactory. 


per acetate solutions. 


The Laux-Nickel (11) neutral ortho. 
tolidine test for free residual chloring}# 


was also studied, but its sensitivity ap. 
peared to be approximately 0.2 ppm 
chlorine. Consequently, its use was 
discontinued as less satisfactory thay 
the p-aminodimethylaniline test. 


Chloramine Chlorine 


A comparative study of the Me 
Namee (12), Griffin (13) and time 
differential ortho-tolidine tests for 
chloramine chlorine failed to give con- 
cordant results and uncovered difficul- 
ties with all of these procedures. The 
results obtained by difference between 
acid ortho-tolidine and the flash » 
aminodimethylaniline test were con- 
sidered preferable to any of the above 
for chloramine chlorine. In addition, 
an apparatus was constructed using a 
Marks (14) titrator cell for determin 
ing chloramine. This special cell was 
loaned to the laboratory by Wallace 
and Tiernan Co., Inc. Titration of the 
neutral sample using standard arseni- 
ous acid, followed by titration after the 
addition of potassium iodide with this 
apparatus, was found to be of grea 
value in the determination of free chlo 
rine and chloramine. 


Total Ammonia-Nitrogen 


As there are no dependable method 
for determining free ammonia-nitroger 
and chloramine-nitrogen separately, to 
tal ammonia-nitrogen only was de 
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termined. Preliminary tests in this 
yboratory have shown that direct 


Nesslerization does not give the un- 
sombined N H;. The recovery of NH, 
by this procedure is affected by the 
magnitude of the chlorine dose (15) 
and complete recovery is obtained only 
i9 samples containing chlorine: am- 
gonia ratios of less than 2:1 (16). 
Ne-chlorination of samples by thio- 
aifate or acid sulfite increased the 
»mount of ammonia-nitrogen recovered 
by direct Nesslerization (17). The 
ammonia recovery by distillation is 
seater than that indicated by direct 
Nesslerization and complete recovery 
by distillation depends upon previous 
chlorination of the sample. In this 
tudv, therefore, total ammonia-nitro- 
gen was determined by de-chlorinating 
the sample with sulfite, adjusting the 
oH to 7.2-7.3, distilling and Nessler- 
ring the distillate. 

In addition to the above determina- 
ions, the oxidation-reduction potential 
asmeasured by a gold electrode against 
a saturated calomel half cell was de- 
temined with a Leeds & Northrup 
Type K potentiometer on all samples. 


Procedure 


One of the prerequisites of the lab- 
oratory study of the chlorine-ammonia 
reactions is the availability of a chlo- 
rine-demand-free distilled water. It is 
not sufficient to take into consideration 
the free ammonia present in a distilled 
water because there are present other 
xidizable compounds, such as nitrites, 
which will cause a deviation in the 
‘hlorine-ammonia ratios. 

A satisfactory chlorine-demand-free 
vater was prepared by dosing distilled 
vater (buffered at the desired pH) 
vith 2-3 ppm. free chlorine and allow- 
ig it to stand for several days. It was 
en de-chlorinated to approximately 
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0.1 ppm. with the calculated amount of | 
sodium sulfite, boiled for about a half 
hour and tested for residual chlorine. 
As a rule, the water was found to be 
chlorine-free; but, if any residual re- 
mained, further de-chlorination and 
boiling were carried out. 

The procedure in studying the break- 
point phenomenon was as follows: To 
a series of 1-liter portions of the chlo- 
rine-demand-free water was added suf- 
ficient ammonium chloride solution to 
give a concentration of 0.5 ppm. am- 
monia-nitrogen. Following this, the 
calculated amount of hypochlorite or 
chlorine solution was added to give the 
desired dosage of chlorine and the mix- 
ture allowed to stand for the selected 
contact time, which was varied from 1 
to 24 hr. 

At the end of the desirea contact 
time, samples were removed and some 
or all of the following tests were run: 
residual chlorine by the ortho-tolidine 
method, free chlorine and chloramine 
with the Marks’ titrator, qualitative 
“flash test’ for free chlorine using 
p-aminodimethylaniline hydrochloride, 
quantitative free chlorine using the 
same indicator, the oxidation-reduction 
potential and total ammonia-nitrogen. 


Results 


In Fig. 1 are shown typical break- 
point curves obtained at pH values 
from 6.0 to 9.0 and with a 24-hr. con- 
tact period. From this figure, a simi- 
larity is noted in the ortho-tolidine 
curves, the same type of curve being 
obtained regardless of the pH. How- 
ever, two distinct differences are noted 
in the potential curves for different pH 
values. First the slope of the curve to 
the hump portion is much steeper for 
given chlorine dosages at the lower pH 
value. In fact, the initial slope de- 
creases progressively as the pH is in- 
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creased. Second, at the lower pH 
value (6.0) a very slight drop in po- 
tential is obtained between the hump 

tion and the break-point. This 
relatively flat section between the hump 
and the break-point is obtained at the 
lower pH value regardless of contact 
time. In the case of the higher pH 
values, a distinct drop in potential is 
found between the hump and_ the 
break-point. 

The sharp rise in the potential curves 
past the break-point denotes the pres- 
ence of free chlorine and indicates that 
all of the chloramine has been oxidized. 
The -aminodimethylaniline “flash’’ 
test also confirms the presence of free 
chlorine beyond the break-point and 
its absence in other portions of the 
curve. At a pH of 6.0 this latter test 
shows a plus-minus reaction, the rea- 
son for which will be discussed later. 
Another feature of these curves that 
should be pointed out is the discrep- 
ancy occurring in some cases between 
the break-points as found by the ortho- 
tolidine residual chlorine test and by the 
potential method, the former showing 
a minimum residual when free chlo- 
rine was actually present. 

As mentioned previously, at a pH 
value of 6.0 the same type of poten- 
tial curve was obtained regardless of 
the contact time between the ammonia 
and applied chlorine. This is shown 
graphically in Fig. 2. The slope of 
the curve in the case of the 2-hr. con- 
tact period is seen to be much steeper 
once the break-point is passed than 
with the longer contact times. How- 
ever, a striking difference in the ortho- 
tolidine residual chlorine’ curves is 
noted in that a very slight drop was 
found from the “hump” portion to the 
break-point. The 5- and 24-hr. ortho- 


tolidine curves, however, display the 
phenomenon. In 


+ 


typical break-point 


MONIA-CHLORINE TREATMENT 


the plus-minus flash obtained with the 
p-aminodimethylaniline in this experi- 
ment, the color developed in approxi- 
mately two seconds, which indicated a 
very low free residual chlorine. 

The fact that, at pH 6.0, the poten- 
tial curve shows no. distinct drop from 
the hump to the break-point seems to 
be correlated with the plus-minus re- 
action obtained with the flash test. Al- 
though the reason for this lack of drop 
in potential has not been proved, a 
logical explanation would be the partial 
reversal of the chlorine-ammonia re- 
action at the lower pH value, which 
would result in the liberation of free 
chlorine and thus maintain the poten- 
tial at the higher level. The “flash” 
test appears to substantiate this theory 
in that a small amount of free chlorine 
seems to be present after the “hump” 
portion of the curve is reached. This 
seems to be a reasonable explanation 
since it is a well known fact that an in- 
crease in the hydrogen-ion concentra- 
tion favors the decomposition of chlo- 
ramine. 

Having studied the effect of pH 
upon the break-point curve, it was de- 
cided to follow the curve at a given pH 
(7.0) with the contact time varied from 
1-24 hr., by using the before-men- 
tioned analytical methods. The results 
are shown graphically in Figs. 3-6. 

In these figures it is noted that, re- 
gardless of the contact time, there was 
little change in the ammonia-nitrogen 
until a chlorine : ammonia-nitrogen ra- 
tio of 5: 1 was reached, at which point 
(hump portion) the ammonia-nitrogen 
concentration dropped and continued 
to fall until the break-point was passed. 
Observations for each contact period 
indicated that the ammonia-nitrogen 
had been completely destroyed beyond 
the break-point. It may be pointed 
out that, although the minimum poten- 
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tial point after the hump is referred to 
here as the break-point, the true break- 
point may really occur at some chlo- 
rine-ammonia ratio between this mini- 
mum potential and the following point 
which shows a decided rise in poten- 
tial, In the same way, after the hump 
portion of the curve, the residual chlo- 
rine minimum indicates the approxi- 
| mate position of the break-point, but 
not necessarily its exact position. For 
this reason exact correspondence be- 
tween the break-points as indicated by 
the potential curve and residual chlo- 
rine determinations and the disappear- 
ance of the ammonia-nitrogen cannot 
be expected in these experiments. 

The chlorine residual as determined 
hy the ortho-tolidine and Marks titra- 
tor methods, gave essentially the same 
type of curve until the break-point was 
reached. At that point, the chloramine 
concentration, as measured by the lat- 
ter method, fell to a negligible value, 
indicating the absence of chloramines 
beyond the break-point. The latter 
method gave slightly lower residual 
chlorine values in all cases. On the 
other hand, the free chlorine as de- 
termined by the Marks titrator re- 
mained practically at zero until the 
break-point was reached. As pointed 
out previously, however, the ortho- 
tolidine residual chlorine curve does 
not always indicate the true break- 
point and is not considered as reliable 
as other methods. 

The potential curves show the typi- 
cal break-point phenomenon, the ma- 
jor difference being the increase in 
the potential drop from the “hump” to 
the break-point as the contact time is 
increased. 

In the quantitative determination of 
free chlorine with p-aminodimethylani- 
line, an error is noted due to oxidation 
by dissolved oxygen at the higher pH 


RESIDUAL CHLORINE, PPM. 
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value. This error is relatively constant 
amounting to approximately 0.05 ppm. 
chlorine after a 3-min. contact. 

An examination of both the quanti- 
tative and qualitative p-aminodimethyl- 
aniline residual chlorine curves in Figs. 
3-6 shows that, in all cases, these pro- 
cedures indicated the same break-point 
as the potential readings. This is an- 
other reason for concluding that the 
break-point as determined by these 
three criteria is most reliable. 

An examination of the curves ob- 
tained after 2- and 24-hr. contact, as 
shown in Figs. 4 and 6, indicates that 
free chlorine was actually present (as 
determined by the potential and the p- 
aminodimethylaniline methods) when 
the ortho-tolidine curve indicated a 
minimum. This additional evidence 
also indicates that ortho-tolidine re- 
sidual chlorine data are somewhat less 
reliable for determining the approxi- 


mate break-point. 


Even though other investigators 
have found break-point chlorine :am- 
monia-nitrogen ratios indicating vari-— 
ous values, better agreement is found 
in the ratios for the “hump” of the | 
break-point curve. Harvill, Morgan 
and Mauzy (2) found this to occur at 
a chlorine: ammonia-nitrogen ratio of 
about 5:1. The present study also — 
confirms this. If this is true, then the | 
reaction between chlorine and am- — 
monia must produce the monochlora-— 
mine according to the equation: 


NH, + Cl, > NH,Cl + HCl 


which gives a chlorine: ammonia-nitro- 
gen ratio of 71:14, or 5.07:1. This | 
indicates that no dichloramine =. 

formed at the chlorine-ammonia ratios 
employed up to the hump portion of — 
the break-point curve. 
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At the break-point, however, as 
pointed out previously, various values 
of the ratio have been found, some as 
high as 25:1. In those cases where 
ratios greater than 10:1 are encoun- 
tered, it is logical to assume that the 
water contains ammonia that is not 
taken into consideration, as well as 
nitrogenous organic material having 
an appreciable chlorine demand. 

In Table 1 are given the maxi- 


TABLE 1 


Minimum and Maximum Chlorine: Ammonia- 
Nitrogen Ratios at Break-Point 


Minimum Maximum 
8.4 9.2 
9.0 
94 
0.4 
8.8 : 9.2 
9.0 9.4 
Avg. 8.7 9.3 
Mean 9.0 


mum and minimum chlorine : ammonia- 
nitrogen break-point ratios taken from 
the curves presented here as deter- 
mined by the potential and “flash” 
methods and not by actual deter- 
mination of residual chlorine. The 
minimum values are the ratios of the 
minimum point, which is ordinarily 
considered the break-point, and the 
maximum value, which is the ratio at 
the next point beyond the minimum. 

Assuming the following reaction to 
take place from the “hump” to the 
break-point : 


4NH,Cl + 3Cl, + H,O > 
N, + N,O + 10HCI 


the chlorine required to carry the re- 
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action through this portion of the cup» 
would be 212.76: 56 or 3.79: 1. Prop 
these figures, the break-point shoul 
come at a chlorine : ammonia-nitroge] 
ratio of 5.07 + 3.79==8.86, whie 
approximates the average minimy, 
break-point ratio found, as shown i 
Table 1. This ratio may be contrast 
with the 7.6: 1 ratio found by 
(based on the starch-iodide method 
and assumed to indicate that all of th 
NH, is oxidized to N,. As other de. 
composition products than N, hay 
been identified, it would seem thy 
Harvill’s ratio is low. As _ pointe) 
out previously, the break-point ratig 
found do not depend upon the deter. 
mination of actual residual chlorine 
but upon potential curves and the » 
aminodimethylaniline “flash” test te 
sults. They are, therefore, not sub- 
ject to the inherent errors of the com 
mon methods for determining residual 
chlorine. 
If the reaction from the “hump” por- 
tion of the curve to the break-point is 
the decomposition of the monochlo- 
ramine previously formed, then the 
“flash” test should show little color o 
acidification near the break-point. This 
has been found to be true, for in one 
or two cases, where conditions were 
fortunately just right, a negative reac- 
tion was obtained with the “flash” tes 
both at the higher buffered pH ané 
also upon acidification, indicating that 
no chloramine was present at or be 
yond the break-point. This is also sub- 
stantiated by the fact that the recover: 
able ammonia drops to zero at the 
break-point. It should also be pointed 
out that an entirely different type o 
NH, recovery curve would be obtained 
if NCI, were present previous to the 
break-point, as postulated by Irwin 
(18). Its presence is also incompati 
ble with pH values above 4.4 (1). 
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The fact that, at a pH value of 7.0, 
essentially the same type of curves are 
obtained regardless of contact time 
indicates that the reaction” between 
chlorine and ammonia is quite rapid. 
This is also shown by the data given 
in Table 2, for reactions in which ap- 


TABLE 2 
Rate of Reaction Between Chlorine and 


Ammonia as Indicated by Results 
After 3-Min. Contact 
Ortho Flash 
rtno- 
tolidine, 
pH 7.0 Acid 
“05:1 0.25 + 
0.60 + 
3:1 1.10 = + 
4:1 | 2.00 + 
$:1 2.40 + + 
proximately 3 min. elapsed between 


the addition of the chlorine to water 
containing 0.50 ppm. NH, and at a 
pH of 7.0. The last column of Table 
? shows that chlorine was _ released 
upon acidifying the negative flash test 


thereby indicating that chloramine was 
resent. 
Summary 


A study of the reactions of chlorine 
and ammonia was made in chlorine- 
demand-free distilled water. After a 
preliminary study, the following most 
dependable chemical determinations 
were used: 


1. Total residual chlorine by the 
ortho-tolidine method 

2. Free residual chlorine by the flash 
and quantitative p-aminodimethylani- 
line methods 

3. Free and chloramine 
hlorine by the Marks titrator 


residual 
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4. Oxidation-reduction potential 

5. Total ammonia-nitrogen. 

Analysis of the data indicates that 
the “flash” p-aminodimethylaniline test. 
for free chlorine and the oxidation-re-_ 
duction potential determination are the 
most sensitive and reliable indicators 
of the break-point in the chlorine-am- 
monia reaction. It has been shown 
that the ortho-tolidine method in some 
cases indicates a false break-point.— 
The Marks titrator checks the p-— 
aminodimethylaniline flash test in 
showing no free chlorine up to the — 
break-point. Both of these methods _ 
also indicate no chloramine-chlorine 
beyond the break-point, thereby check- 
ing the ammonia data. 

The hump portion of the break-— 
point curve was found to occur at a 
chlorine : ammonia-nitrogen ratio of ap- 
proximately 5:1 and the break-point— 
at a ratio of about 9:1. With contact — 
periods varying from 2 to 24 hr. essen-- 
tially the same type of break-point _ 
curve was obtained in the 6.0-9.0 pH © 
range studied. The chlorine-ammonia — 
reaction was found to be quite rapid, — 
for no evidence was obtained of free © 
residual chlorine within 3 min. after — 

its addition at pH 7.0 for all chlorine: | 
‘ammonia ratios below the hump. 
study at the lower pH value (6.0) indi- 
cated that a reversal of the reaction be- — 
tween chlorine and ammonia occurs | 
after the hump portion of the break-— 
point curve is reached. This reversal _ 
is indicated by the flat character of the | 
potential curve and the plus-minus re-— 
action of the flash test in this section. 


The authors wish to acknowledge 
the assistance received from Asst. | 
Chemist J. F. Kachmar of the Cincin-— 
nati Stream Pollution Investigation 
Staff in the preliminary study of the 
literature and the analytical procedures. 
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Discussion on Wate 
Jour. A.W.W.A, 


C. K. Calvert * 

The writer’s review of the paper by 
Messrs. Moore, Megregian and Ruch- 
hoft leads him to point out certain fac- 
tors with which he takes issue. First 
of these is the fact that throughout the 
paper, the matter of temperature is not 
mentioned. Table 2, for instance, 
shows the speed with which the chlo- 
rine and nitrogen unite, but there is a 
great deal of difference in this rate of 
reaction at high temperatures and at 
low temperatures which is not taken 


* Supt. of Purification, Indianapolis Water 


into account. As a practical matter, in 
purification plants, water must k 
treated to the break-point at very clos 
to O°C. 

Temperature is an important factor 
in considering the effect of time, br 
what is more important, particular) 
with the long contact periods studied 
is the amount of slowly oxidizable m- 
terial in the water. The effect of tim 
varies with the type of nitrogenous 
matter being chlorinated. In a put 
water, with a clean ammonium sal 
such as ammonium chloride or ai 
monium sulfate, the change in th 
curve is slight with added time in cot 
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«rast to the change that takes place 
when, for example, amino-acetic acid is 
chlorinated. In the latter case, the 
curve, particularly beyond the break- 
point, falls decidedly with added con- 
tact time. The same is true of curves 
for certain raw waters which appear 
to contain simple amines, but which are 
less easily completely oxidized than the 
plain ammonia salts. 

The ratio between chlorine and nitro- 
ven is a very sensitive one which may 
be determined precisely only if the in- 
crements of either chlorine or nitrogen 
are small. In one experiment in which 
the chlorine was kept constant and the 
ammonia varied, the residual chlora- 
mine changed at the critical point from 
about 0.5 ppm. to 1.0 ppm. with the 
addition of 0.01 ppm. nitrogen as am- 
monium chloride. With the addition 
of another 0.01-ppm. quantity, the re- 
sidual increased to a little more than 
2ppm. In another series, the addition 
of 0.01 ppm. nitrogen increased the 
residual chloramine at the critical point 
from about 0.75 to 1.6 ppm., and the 
second 0.01 ppm. nitrogen raised it to 
32 ppm. In both of these runs, the 
water contained 8-10 ppm. chlorine 
before ammonia was added. These re- 
sults are given as an example of the 
very profound effect of minute quanti- 
ties of nitrogen. They may explain, in 
part, variations in the chlorine-nitrogen 
ratios reported by different investi- 
gators. 

If direct Nesslerization is used, it is 
quite unnecessary to de-chlorinate be- 
fore adding the Nessler reagent, since 
the reagent is not affected by even 
quite large quantities of chlorine. Am- 
monia combined more or less loosely 
with chlorine will not produce color 
with Nessler reagent. If ammonia is 
to be determined by distillation, de- 
chlorination must be carried out before 
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distillation, because some of the chlo- 
ramines are carried over in distillation. 

It depends on what one wants to Sales 
whether the ammonia in a chlorinated | 
sample should be determined by direct 
Nesslerization or by distillation. 

It is interesting to note that the 
curves obtained by the authors agree 
very closely with those published by | 
Griffin and Chamberlin (Jour. A.W. | 
W.A., 35: 571 (1943) ), who used the 
distillation method. An entirely 
ferent shape of curve obtains when 
direct Nesslerization, without de-chlo-— 
rination, is used. If de-chlorination is 
carried out before direct Nessleriza- 
tion, thiosulfate is not suitable because 
it affects the color of the Nesslerized 
sample. Bisulfite is very much less 
objectionable. 

Personally, the writer prefers direct | 
Nesslerization, because it shows what 
ammonia is still available for reaction — 
with chlorine at a particular point on — 
the curve. It does not, however, show © 
what ammonia may be available for — 
reaction with chlorine at some other — 
point on the curve. 

The chlorine: nitrogen ratio still 
seems to be 7.5:1 when net chlorine 
and ammonia-nitrogen destroyed are _ 
considered. The various figures devel- 
oped by others are, of course, founded — 
on their own work. The reactions tak-— 
ing place through a break-point curve — 
are difficult to determine because of | 
the great dilution in a practical range. 


Harry A. Faber * 

Only a few years ago, it was gen- 
erally accepted that little basic infor-_ 
mation was lacking with regard to the 
mechanism of water disinfection by _ 
chlorine or chlorine-ammonia treat-— 
ment. Recent studies by a number of — 


* Research Chemist, The Chlorine Insti-— 
tute, Inc., New York. 
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investigators, however, have provided 
an entirely new conception of the com- 
plexity of the reactions involved. The 
eventual contribution of research, such 
as that presented in the paper by 
Messrs. Moore, Megregian and Ruch- 
hoft, will be toward a more thorough 
understanding of the chlorination proc- 
ess and its practical application with 
greater efficiency and dependability. 

Some of the results and conclusions 
offered by these authors appear to be 
contrary to the results and conclusions 
of other investigators. The other in- 
vestigators are in disagreement among 
themselves. But it is in the minor de- 
tails and in those considerations less 
important in a practical sense that the 
disagreement exists. This condition is 
typical of any new field of investiga- 
tion. Only when sufficient data have 
been accumulated can the significance 
of these chemical reactions be fully 
evaluated. 

In such laboratory studies, it is es- 
sential to employ distilled water and to 
control all conditions in order to reveal 
basic facts. It is important to realize 
that identical conditions do not neces- 
sarily apply to the chlorination of a 
heavily polluted raw water supply. 
Thus, the operation of a water puri- 
fication process has always been partly 
art and partly science, but chlorination 
has proved its value even under such 
conditions. It may confidently be ex- 
pected that research studies of this 
nature will contribute to improved con- 
trol of the chlorination process. 


Authors’ Closure 


It is true that no mention of temper- 
ature is made. However, as a general 
rule, when no specific temperature is 
mentioned, room temperature is under- 
stood. Room temperature during these 
experiments was about 25°C. It was 


realized that this was much higher the 
water temperatures usually encounter 
in practice. The rate for the ammonis, 
chlorine reaction would be approx, 
mately doubled for each 10 deg, rise ; 
temperature. Except in the case of th 
data shown in Table 2, however, th 
authors were primarily interested 
the break-point curve after equilibriy, 
was attained. In these cases temper. 
ture should have no effect upon th 
shape of the break-point curve. 

The authors agree with Mr. Calyer 
that time is an important factor jy 
studying the reaction between chloriy 
and various types of nitrogenous mate. 
rial. In this paper, however, it 
stated specifically that the reaction he 
tween chlorine and free ammonia ap 
chloramine in a system previously free 
of all oxidizable organic material ; 
being studied. 

In the precise determination of th 
chlorine-ammonia ratio at the break. 
point, small increments of the reactant 
must be used. In working with th 
concentrations of either usually 
countered in actual practice, however 
the analytical errors involved are ofter 
greater than the increments used. Thi 
was found to be true in some of the 
experiments. It was therefore neces 
sary to resort to expressing the break} 
point ratios by giving maximum an 
minimum ratios, the mean of whic’ 
should be fairly close to the true rati 
as shown in Table 1. 

The authors agree that direct Nes 
lerization will give an entirely differer 
type of curve than with the distillatior 
method. The former measures th 
unreacted ammonia and_ the latte 
measures the breakdown of ammonia 
In order to follow the entire break 
point curve it is necessary to use t 
latter method. It was for this reas 
that the distillation method followin 
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er tha ge-chlorination with sulfite was used. Also at this point the chlorine concen- — 
untere’ The only portion of the break- -point tration would be equal to zero. It is, 
Monigf curve in which direct Nesslerization is therefore, not possible to consider net — 
pproxif of any value is that portion up to the ammonia or chlorine present but the — 
rise jp “hump,” at which point all of the am- ratio must be considered as occurring ~ 
of tht monia has reacted with chlorine to between two points on the curve. In 
er, tht form chloramine. From the “hump” one of the experiments, the authors — 
sted if to the break-point, chloramine is being were fortunate enough to hit the exact 
libriyp} oxidized and the residual chloramine break-point, neither chlorine nor chlo- 
mper.f will not react with the Nessler reagent. ramine being present. 
on tht As pointed out previously, it is ex- In this same connection some inves- _ 
tremely difficult to determine the pre- tigators have reported the re-occurrence 
Calverf cise chlorine-ammonia ratio at the of ammonia beyond the break-point 
ctor inf break-point, due to the fact that very and, at the same time, have shown the 
hlotin§ small increments of chlorine must be _ residual chlorine to be a straight line 

s matel added. As shown in the curves, how- function of the applied chlorine. This | 
, it sf ever, ammonia is not recoverable past seems inconsistent, for if free am- 
ion bef the break-point ; therefore, there should monia were recoverable beyond the 
lia anf be a point at which the ammonia con- _break-point, it should react with the 
y freef centration becomes equal to zero, which applied chlorine, so that a straight line ~ 
erial if point would be the precise break-point. function would not be obtained. 
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Key: In the reference to the publication in which the abstracted article appears, 34: 4) 
(Mar. ’42) indicates volume 34, page 412, issue dated March 1942. If the publication is paged 
by the issue, 34: 3: 56 (Mar. ’42) indicates volume 34, number 3, page 56, issue dated March 
1942. Initials following an abstract indicate reproduction, by permission, from periodicals, as 
follows: B.H.—Bulletin of Hygiene (British); C.A.—Chemical Abstracts; P.H.E.A.—Pubjj, 
Health Engineering Abstracts; W.P.R.—Water Pollution Research (British); I.M.—Institu of 


Legal Notes and Comment—California. 
Louis H. BURKE & RICHARD CARPENTER. 
Western City 19: 2: 38; 3: 42 (Feb., Mar. ’43). 
Property — Waters — Pueblo Rights — Constit. 
Art. XIV, Sec. 3. Actions to quiet title of 
Los Angeles R. waters and certain ones added 
thereto including normal river, spread, return 
and conserved flood waters. Cities of Glen- 
dale and Burbank contended, city of Los 
Angeles, successor to pueblo who had right to 
take from normal river waters as much water 
as reasonably necessary for munic. purposes 
and its inhabitants’ use, no longer had such 
right which had been extinguished by Sec. 3 
Art. XIV of State Constitution. Held: Rights 
_ of city possessing pueblo right, effect of above 
Sec. 3 and policy thereof, effect of an appro- 
_ priator spreading waters re capture, abandon- 
ment, estoppel, surplus water use, prescriptive 
rights, etc., discussed in detail. Superior 
rights of successor of pueblo established. See 
City of Los Angeles v. City of Glendale (56 
A.C.A. 490 Dec. 31, '42).. Eminent Domain— 
Compensation—Findings—Elements of Value 
—Subdivision: Action to quiet title to ease- 
ment which, practically, converted into emi- 
nent domain proceeding with provision plain- 
tiff should have easement upon ascertainment 
of compensation and damages by ct. Plain- 
tiff contended trial ct. erroneously based judg- 
_ ment on value of pipeline and erred in ad- 
__- mitting evidence as to value of property (a 
~ ranch) when subdivided into lots. Held: Al- 
_ though trial ct. found water pipeline of certain 
_ reasonable value, unlikely it considered same 
as damage item in view of testimony that 
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damage much greater than amt. of judgment 
Although action to quiet title, in sense, cop. 
verted into eminent domain proceeding, trial 
ct. not so restricted in its reception of evideng 
as in strict eminent domain proceeding. Any 
error in permitting witness to give value in 
units of lots of specified frontage not prejy. 
dicial where tried without jury and judg 
viewed premises. Market value detd. by 
taking into acct. highest possible use to which 
land is or may be put and what purchasers 
would be willing to offer for it in view of such 
highest possible use. See City of Napa ». 
Navoni (56 A.C.A. 323 Dec. 21, '42). Tar. 
ation—Exemption—Outside Property—Wale 
Dists—Munic. Corp.—Constitution—Constr: 
Plaintiff's action organized pursuant to D.A. 
9129, composed of 13 member municipalities 
and munic. water dist. to recover taxes on its 
property in defendant county outside dist. 
Property subject to taxation at time of ac 
quisition by plaintiff. Sole issue whether 
plaintiff was munic. corp. within meaning 0 
Sec. 1, Art. XIII, State Constitution, exempt. 
ing from taxation lands owned by counties 
cities and counties or munic. corps. except 
lands located outside boundaries thereol 
taxable at time of acquisition. Held: Plain 
tiff is munic. corp. in meaning of above se. 
Purpose of permitting tax on munic.-owned 
property located outside its boundaries t 
conserve revenues of invaded territories. Tt 
hold plaintiff not munic. corp. would permit 
cities jointly to accomplish what is not per 
mitted individual city. In addn., plaintiff: 
purposes munic., namely, supplying water fa 
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domestic use within municipalities and in 
prior proceedings plaintiff alleged itself to be 
munic. corp. See Metropolitan Water Dist. 
», Riverside. (21 A.C. Feb. 24, '43).—Ralph 


Noble. 


Legal Notes and Comments— Washington. 
JouN A. Homer. Western City 19: 2: 38; 3: 
42 (Feb., Mar. '43). Expenditures for Com- 
pletion of Water System for Using Surplus 
Water Funds, Not Included in Budget: May 
city use surplus water funds to complete water 
and sewerage system where impracticable to 
issue more bonds, although no provision made 
for such expenditure in Budget Law? Budget 
Law, Sec. 9000-6 Rem. Rev. Stat., authorizes 
emergency expenditures not provided for in 
budget: “All emergency expenditures shall be 
paid for by issuing emergency warrants. 
Latter shall be paid from any moneys on hand 
in city or town treasury in fund properly 
chargeable therewith and such city or town 
treasurer hereby authorized and directed to 
pay such warrants therefrom. If at any time 
insuficient money on hand to pay any 
emergency warrant, latter shall be registered, 
bear interest and be called in same manner as 
other city or town warrants.”’ Act also pro- 
vides that emergency warrants issued during 
“preceding fiscal year’’ shall be included in 
next budget “‘sufficient to reimburse all funds 
fom which same paid.” Thus, city could 
provide emergency warrants payable from 
sewage fund, even though at present no money 
therein. Warrants remaining unpaid, of 


not accepted to provide money to secure ma- 
terial or work necessary to complete project, 
futile to issue warrants against any fund. 
Considered legally possible, in such case, to 
make loan or advance from surplus of any 
funds available to Sewer Fund, or fund from 
which warrants would be payable. This loan 
or advance then repayable to borrowing source 
if item and levy for purpose included in next 
budget. Understood that city may at any 
time borrow from solvent fund to benefit 
another solvent fund. Water Surplus— Sale 
to Outside Users: Has city power to discon- 
tinue sale of water to customers outside city 
when it appears that supply becoming insuffi- 
cient for users within? Gen. rule, munici- 
pality has no authority to sell anything except 
surplus water to users beyond corp. limits. 
lf entire water supply needed for city in- 
habitants, city’s duty and right to refuse to 
supply outside users.—Ralph E, Noble, 
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Belleville Utilities Case. ANon. W.W. 
Inf. Exch.—Can. Sec. A.W.W.A. 5: D: 7: 35 
(Apr. '43). Recent decision by Justice 
Henderson in action brought by Corp. of City 
of Belleville to secure: (1) Injunction restrain- 
ing Belleville Public Utilities Com. from con- 
structing reservoir. (2) Injunction restrain- 
ing Com. from using surplus moneys derived 
from operation of water works system for 
constr. of reservoir until authorized by City 
Council. (3) Order declaring that bonds and 
debentures in which Com. had invested sur- 
plus funds sole property of Corp. and that 
Com. has no right, title or interest therein, or 
right of control of same. (4) Order declaring 
that all surplus moneys of Com. paid to Corp. 
sole property of latter. Estd. cost of reservoir 
desired by Com., $36,000 and bonds and de- 
bentures mentioned in (3) amtd. to $15,000. 
Project had been submitted to and defeated 
by City Council. Point in issue broadly 
whether Com., having collected from rates 
more money than actually needed for opera- 
tion and maint., could make capital expendi- 
tures for addns. to system from such moneys. 
Justice could find no authority for a pub. util. 
com. to embark upon constr. of work unless it 
has money in hand to pay for it or undertaking 
of munic. council to provide such moneys. 
Judgment in favor of plaintiff for relief 
claimed in (1) and (2), but claims (3) and (4) 
dismissed. In opinion of ct. defendant has 
right, title and interest in surplus moneys 
derived from operation of water works system 
and right to control same to extent of its 
powers. Com. entitled to credit for surplus 
funds paid over to City Treasurer as such until 
Com. has detd. that they are not required for 
its purposes. Com., however, cannot con- 
struct reservoir until authorized by City 
Council unless it has funds available for such 
work or undertaking of munic. council to pro- 
vide such moneys. Other cases referred to in 
judgment reviewed briefly —R. E. Thompson. 


F. A. Graham Gillies, et al. v. La Mesa, 
Lemon Grove and Spring Valley Irrigation 
District et al. Pub. Util. Fort. (PUR) 46: 
249 (Feb. 18, '43). Plaintiffs are owners of 
land in E] Cajon Valley riparian to San Diego 
R. Complaint contains 3 counts: (1) Manda- 
tory injunction requiring dist. to furnish and 
deliver to plaintiffs, on their lands, 3 miner’s 
inches of water at an annual price at charge 
of $60 per miner’s inch. (2) Damages for 
violation of contract to furnish and deliver 
water at that price. (3) Declaratory relief. 
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Plaintiffs alleged water rights, derived from 
original filing and appropriation in 1885 by 
El Cajon Rancho for approx. 21,000 miner’s 
inches of flow of the San Diego R. These 
rights assigned to San Diego Flume Co. which 
contracted to supply water to lands at price 
of $60 per miner’s inch per yr. In ’10, Flume 
Co. sold all rights to the Cuyamaca Water Co. 
which assumed obligations. In ’25, Railroad 
Com. authorized sale by Cuyamaca Water Co. 
of water system and plant and major portion 
of utility properties to Irrigation Dist. upon 
condition that Dist. continue to serve quants. 
of water to which consumers entitled at date 
of sale. Cuyamaca Water Co. allegedly be- 
came pub. util. subject to jurisdiction of Rail- 
road Com. which fixed rates and charges 
higher than those established in contract with 
Flume Co. against protest and objection of 
property owner. Plaintiffs contend that Dist. 
has refused to deliver water in the amt. and 
at rates established by the Flume Co. con- 
tract. Court ruled to effect that: (1) Land- 
owner not entitled to mandatory injunction 
requiring Irrigation Dist. to deliver water to 
his land at contract price after Com. has 
ordered establishment of higher rates. (2) 
Violation of terms of contract fixing rates for 
water service can furnish no grounds for action 
for damages when rates fixed by contract 
superseded by rates established by Com. (3) 
Customer not entitled to declaratory relief by 
way of a detn. of rights under a contract fixing 
rates for service when rates so fixed superseded 
by orders of Com.—H. J. Chapton. 


The War, the Supreme Court and Lake 
Michigan’s Water Level. ANon. Am. City 
58: 5: 52 (May '42). Legal action against 
diversion of Lake Mich. water into Chicago 
R. began in ’22 and ended in U.S. Supreme 
Court in ’30. Decision reduced diversion 
from 10,000 to 1500 cfs. within 8 yr., during 
which time sewage treatment facilities along 
river built. Such facilities not completed 
before outbreak of war, resulting in sludge 
banks and odor difficulties. In addn., re- 
duced diversion increased poln. of lake at 
Calumet water supply intake; curtailed gener- 
ation of power at Sanitary District’s Lakeport 
generators to 45% of capac. and reduced eff. 
of river transportation. Appeals to increase 
diversion to 8500 cfs. made to Supreme Court 
and President in '40 failed. Greater contri- 
bution to war effort at Chicago could be 
realized by increasing the flow; inflexibility 
of law has so far prevented it.—F, J. Maier. 


JOURNAL—-AMERICAN WATER WORKS ASSOCIATION 


Rapids or any of 
yo 


Water Hearing Stopped. Anon. Pub 
Util. Fort. 31: 850 (June 24, '43). Furth. 


unrestricted purchases of water companies 
munic. authorities in Pa. ceased on May 27x 
Gov. Martin signed Becker-Dent bil] whic} 
makes mandatory state pub. util. com, 
proval of such deals. Measure passed in tip, 
to govern proposed purchase of Pennsylyap; 
Water Co. by Borough of Wilkinsburg ani 
purchase of Suburban Water Co. by th 
Borough of Oakmont, which deals had bee 
protested bitterly by neighboring municipal. 
ties. Did not, however, affect purchases pre 
viously consummated. Act resulted 
investigation by special senate committee ing 
activities of the Westmoreland County Ay. 
thority.—H. J. Chapton. 


Capture by Enemy Not a Bar to Order» 
Dispose of Subsidiary. Re Driscoll et al, 
Trustees of Associated Gas & Electric Co 
Anon. Pub. Util. Fort. 31: 260 (Feb. 18, '43 
If Japanese do not dispose of properties ip 
Philippine Islands constituting part of Asso 
Gas & Electric (AGE) system, trustees ¢ 
AGE must dispose of them in compliance with 
§11(b)(1) of Holding Co. Act. AGE Sug: 
gested impossibility of disposing of interest ip 
captured properties within time allotted } 
§11(c) of Act, also contended that it was inten. 
tion of Congress that compliance under ac 
apply only when practicably possible to a. 
complish disposition. Com. referred to ruling 
in previous case, that difficulties of disposition 
had no bearing on whether any particul 
interest retainable. Com. concluded that « 
trustees could not dispose of properties « 
present on proper basis extension of tim 
would be granted; also, as long as present con 
dition existed, would not apply to courts fe 
enforcement.—H. J. Chapton. 


Wisconsin Public Service Commission 
Irma Schoeder et al. v. City of Wasconsw 
Rapids. Pub. Util. Fort. (PUR) 46: 4 
(Feb. 18, ’43). Investigation on complaintd 
alleged illegal activities of munic. office 
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operating munic. plants. Com. rules: Jung 
diction of Com. to investigate alleged il 
activities of munic. officers managing 
operating munic. elec. and water utils. limi 
to neglect or violation of util. statutes whic 
it administers. Complainants in effect ask 
that Com. institute quo warranto proceeding 
which Com. stated was matter for 
Com. also stated that if City of Wi 
its citizens believed 
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laws of state violated, city or citizens had 
ample remedies in court for such situation.— 


H. J. Chapton. 


Wisconsin Supreme Court. City of Mil- 
waukee V- Public Service Commission et al, 
Wis—, 4 N.W. (2d) 800). Anon. Pub. 
Util. Fort. (PUR) 46: 287 (Mar. 4, ’43). By 
order of Com., plaintiff City of Milwaukee 
required to extend water service in Town of 
Milwaukee. Plaintiff denied jurisdiction of 
Com. to compel extension, claiming costs and 
dificulty of furnishing service to be out of 
proportion to needs for service and rate 
ordered would occasion loss to plaintiff and 
burden upon customers. Appeal from judg- 
ment dismissing municipality's action against 
Com. requiring it to extend utility service to 
idjoining towns; reversed. Decisions: (1) 
Munic. util. which extends service beyond 
orporate limits becomes util. outside city 
limits to extent of its holding out as such, and 
the geographical scope of holding out must be 
measured by terms and limitations of contract 
with town by which service extended. (2) 
Munic. util. which by contract with adjoining 
town served small, isolated and _ precisely 
limited portion of the town did not become 
utility in town as whole so as to be bound to 
extend service to whole town pursuant to 
Com. order, notwithstanding that even if 
contract canceled, munic. plant would be 
compelled to continue to serve contract cus- 
tomers upon util. basis. (3) Resolution of 
city council to induce outlying communities 
to drop support of proposed metropolitan 
water dist. if city would extend service to 
portions of towns that had shown intention to 
become annexed to city, or in individual cases, 


Mi Fort. 31: 854 (June 24, °43). 


according to merits of case, did not evidence 
intention of city to extend service into towns 
asa whole so as to be bound to do so pursuant 
to Com. order. (4) Munic. plant which is in 
no position to keep other utilities out of town 
upon any claim to indeterminate franchise 
does not have duty to extend service in town 
beyond limits of its holding out evidenced by 
its contract with town, and when holding out 
not co-extensive with limits of town, it cannot 
be treated as util. in town as a whole.—H. J. 
Chapton. 


Notice Not Required When Service Denied 
for Missappropriation of Current. Pub. Util. 
Judgment in 
favor of elec. customer for statutory penalties 
based on discontinuance of service without 
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notice reversed by appellate div. of New York 
Supreme Court, which held that controlling 
statute does not require notice where con- 
sumer missappropriated current by tampering 
with meter, etc.—/7. J. Chabton. 


Water Pollution Control. C. E. Brats. 
Neb. Munic. Review. No. 223: 8 (Feb. '43). 
Bill H.R. 98, introduced in House of Repre- 
sentatives Jan. 7, '43 to create div. of water 
poln. control in U.S. Pub. Health Service. 
Provides for grants and loans for treatment 
plants, also authority that after 3 yr. from 
date act effective, will be duty of U.S. Dist. 
Atty. in judicial dist. containing nuisance, to 
bring action for abatement thereof, Such 
action by U.S., however, shall not limit any 
person’s rights to bring action for damage 
caused by poln. of any water or for abatement 
thereof.—Ralph E. Noble. 


Order of State Stream Control Commission 
to Construct Sewage Treatment Plant Upheld. 
Court Decision on Public Health. Pub. Health 
Rpts. 58: 1198 (July 30, ’43). Case: Mich. 
Supreme Ct.; People ex rel. Stream Control 
Comm. v. City of Port Huron et al. (9 N.W. 
2d 41; Apr. 6, °43). Mich. Stream Control 
Com. ordered Port Huron to construct sewage 
treatment plant for city sewage treatment 
before discharge into state waters. City fail- 
ing to comply, Com. brought proceeding to 
enforce order and restrain city from discharg- 
ing sewage into Black and St. Clair Rivers. 
After lower ct. held for city, appeal made to 
State Supreme Ct. Latter held that there 
was sufficient evidence to support contention 
that present raw sewage disposal method con- 
stant menace to health and well being thus 
justifying com.’s order; also that it was no 
defense to statutory charge of river poln. that 
others contributed or contributing thereto. 
Doctrine of comparative injury, city’s finan- 
cial inability to comply, war conditions affect- 
ing constr. supplies and time element dis- 
cussed.— Ralph E. Noble. 


Suit Brought to Enforce Water Supply 
Chlorination Order. ANon. N.H. Health 
News 20: 13 (Sept. ’42). Suit for recovery of 
$15,000 filed by office of Conn. Atty.-Gen. 
against water comrs. of Charleston Water 
Precinct because of their failure to carry out 
order of State Board of Health directing in- 
stallation of chlorination of village water 
supply, brook source on which inspections 
showed hazard of contamn, Order made 
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under authority of Sec. 19a of Chap. 141, Amebic Dysentery. Court Decision 
Public Laws (Chap. 166, Rev. Laws), which Health. Pub. Health Rpts. 58: 246 (Feb, : 
pertains to source, treatment and distr. of all 43). Addnl. compensation under workmen 


public water supplies for domestic use. Pro- 
vides for investigation by board and, after 
public hearing, fixing of requirements for 
treatment or other improvement. Failure to 
carry out such order after 20 days (which in- 
cludes 10 days for appeal) subjects munici- 
pality, corporation, officer or board so failing 
to fine of from $100 to $1000 for each day of 
failure to comply.—P.H.E.A. 


Liability of State Officials for Failure to 
Furnish Safe Drinking Water to State Institu- 
tion. Court Decision on Public Health. Pub. 
Health Rpts. 58: 1230 (Aug. 8, '43). Case: 
U.S. Circuit Ct. of Appeals, 7th Circuit; 
People of Illinois, for use of Chicago Trust Co. 
et al. v. Maryland Casualty Co. et al.; Mary- 
land Casualty Co. et al. v. Bowen et al. (132 
F. 2d 850; Dec. 9, '42). Actions brought 
against sureties to recover upon official bonds 
of certain Ill. state officers for death of and 
injuries to certain persons from typhoid fever 
allegedly resulting from contamd. water at 
Ill. mental hospital. Deceased and injured 
persons not inmates but employed at constr. 
on premises. Officers involved: director and 
asst. director of pub. welfare; director of 
public health; and hospital mgr. Neither 
officers nor depts. sued but defendant-sureties 
as third party plaintiffs filed against officers 
as third party defendants, to hold officers per- 
sonally liable if their official bonds breached. 
Officers moved to dismiss original and third 
party complaint, and trial ct. entered order 
dismissing both. On appeal to U.S. Circuit 
Ct. of Appeals question whether such officers 
liable for alleged negligent, wanton and wilful 
failure to supply safe drinking water at hos- 
pital. Plaintiffs contended it officers’ duty 
to cause safe water to be supplied thereto, 
stemming from Ill. statutes creating pub. 
health and welfare depts. and their officers. 
Statute provided no specific duty to supply 
safe drinking water at hospital. Appellate 
Ct. held that state, by statute defining officers’ 
powers and duties, not creating latter as owing 
to individuals who might constitute gen. pub. 
of state; merely outlined state’s assumed pub. 
duty. ‘Thus officers considered liable only to 
state, not to individuals in instant-case; con- 
sequently, officers not liable to plaintiffs for 
their conduct; therefore, there could be no 
action by plaintiffs upon officers’ official bonds. 


Ralph E, Noble, 


compensation act for employer's Serious ap 
willful misconduct and violation of heal: 
statute by employer subject of suit (Cali 
Sup. Ct.; Parkhurst v. Indus. Accident Co 
et al.; 129 P. 2d 113; decided Sept. 24, "4 
In course of employment, iron worker oy 
tracted amebic dysentery through drinkin 
water supplied. State indus. com. awarde 
him compensation but denied addnl. awa, 
claimed for employer's alleged serious ay 
willful misconduct. Developed fact Wate 
supplied men by open bucket and comm 
dipper, violating statutes requiring closed cg, 
tainers and individual drinking cups, § 
preme Ct. held it long recognized that cop 
municable diseases readily transmitted } 
common drinking cups and statutes in presep 
case designed to safeguard employees. Vig, 
tion of same particularly serious when hy 
dreds of men employed on same _projeg 
simultaneously and without access to othe 
drinking water; not mere negligence by 
criminal conduct punishable as misdemeang 
Employer charged with knowledge of staty: 
and found by com. to know water distribute 
in violation thereof. Order denying addy 
compensation annulled.—Ralph E. Noble. 


Typhoid Fever—Workmen’s Compensatic 
Act—Held to Arise out of Employment. (J) 
Supreme Ct.; Permanent Constr. Co. v. Indy 
Commission et al. (2 cases), 43 N.E, (2 
557; decided June 11, °42, as modified o 
denial of rehearing Sept. 15, '42). Pu 
Health Rpts. 58: 374 (Feb. 26, 43). In! 
cases before Ill. Sup. Ct., question involve 
whether typhoid fever, contracted by 2 const 
co. employees, arose out of their employmen 
within meaning of state workmen’s compens 
tion act. They worked on state hospite 
grounds where drinking water available fron 
water works system maintd. by state for us 
on premises. Gen. supply became contami 
and typhoid epidemic occurred. Above 
employees contracted disease from wate 
taken from hydrants to them in_ buckets 
Arbitrator and State Indus. Com. found tha 
in this manner, two employees suffered ace 
dental injuries in course of their employmen 
Finding, however, does not det. whether injur 
arose out of employment. Subject furthe 
elaborated by ct. Then concluded by latte 
holding that employees drinking typhoi 
bacilli-contamd. water during employmer 
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ours, supplied them by employer, received 500’ from place employed. Spring used with 
Feb, sB accidental injuries arising out of, and in apparent immunity by community 100 yr. 
i 


On 


kmen course of, employment. Ralph E. Noble. State Ct. of Appeals had to det. whether infece 
tion accidental in terms of compensation 
helt Typhoid Fever Held to Be Accidental Injury statute. Appellate Ct. found instant case 


(Calif Under Workmen’s Compensation Law. Court showed typhoid fever acquisition by employee 

it Com Decision on Public Health. Pub. Health Rpts. accidental. Finding typhoid bacteria in the = 
4, ‘yy B59: 1030 (July 2, 43). Case: Md. Ct. of | water clearly unexpected and employee had : 

er co Appeals; Union Mining Co. et al. v. Blank no reason to suppose present. Injury was in- 
rinkig§ (28 A. 2d 568; Oct. 29, '42). Employee con- fection or ulceration of intestines by bacilli _ 

' tracted typhoid fever through drinking water arising out of and in course of employment 


Warde 

awarif supplied him by employer. Latter provided because water drunk by employee while work- 

Ws ay§ laborer with buckets and dippers to bring — ing and supplied him by employer as part of 

Wate water at employer's expense from spring 400’ working conditions.—Ralph E. Noble. ? 

ed Con 

em LABORATORY CONTROL—EQUIPMENT AND APPARATUS 

ik Determination of the Precision of Analytical Automatic Medium Dispenser for the > 
Control Methods. RAYMOND F. Moran. Bacteriological Laboratory. HOWARD NE- 


Van Ind. Eng. Chem.—Anal Ed. 15: 361 (June CHAMKIN. Chem. Analyst 32: 1: 20 (Feb. 


n 43). Precision of anal. control methods may —_°43). Wide-mouth bottle of convenient size 
Drojeclp be established by statistical reasoning based (250-500 ml.) fitted with 3-hole stopper: one _ 
; othef on the std. deviation. Method tested first, hole carrying thermometer; second, capillary 7 
¢ yf {rom single large stock sample, under ideal tube bent in form of L and having at outer 
ean conditions, to det. highest precision, From — end rubber bulb with compression valve; and 
statu 10 such anals. cale. arithmetical avg. Xi, std. _ third, 15-ml. pipet cut off just below bulb and 
ww graduated at capac. of 10 ml., projecting part 
addn eviation, 719 Ly “ being bent slightly and drawn out to form 
of of nozzle. App. partly filled with medium, bulb 

AVE squeezed to fill pipet to graduation, bottle 


inh inverted and bulb again squeezed to force 
a y 10 medium in pipet into receiving tube or petri 
Indy limit of uncertainty under best conditions dish. If desired, app. and contents may be 
3a 10 sterilized in autoclave.—R. E. Thompson. 
(2 LU = + —. If this precision considered 
ed 0.923 
Pubf satisfactory, lab. tests for year follow to dis- Delivery of Liquids at Low and Constant 

In} cover variability under routine conditions. Rates. E. C. Pace & J. C. Wuitwe 


Ind. Eng. Chem.—-Anal. Ed. 15: 435 (July 


volve® Using 2 determinations per mo., calc. limit of 


const App. relies upon contre rate of 
ymer; uncertainty of avg. LUavg. =~ 7 , and limit vaporization as method of regulation. Liquid 
pens Vé ‘ boiled off at desired rate in Dewar flask and 
nepitlll of uncertainty of the method LU; = + = o24_~_ condensate fed into one arm of U-tube thereby 
> fre 7 0.968 displacing liquid to be delivered from other 
or usp [f limit of uncertainty of avg., LUs, includes arm. Tube sealed at bottom by some heavy 
‘tam known value and is small enough, method re- liquid such as carbon tetrachloride. Wick in 


ove garded as sufficiently accurate for routine discharge spout elims. hold-up due to surface 
wateg adoption. Comparison of LU: with LU; tension. Rates for app. described vary from 
ckesf Measures possible improvement in routine 0.7 to 2 ml. per min. Hydrostatics formu- 
Work. From study of 40 basic anal. methods lated.—A. A. Hirsch. 

1 aces LU,/LU, ratios of 1.0-1.5 indicate variations 

men} Mainly from instrumentation; 1.5-2.5, normal An Improved Salt Bridge for Polarographic 
injur} lationship; over 2.5 show personal and sea- and Potentiometric Measurements. Davip 
urthe Sonal variations, reducible without basic revi- N. HUME & WALTER E, Harris. Ind. Eng. 
latte Sion of method. Duplicate results do not Chem.—Anal. Ed. 15: 465 (July '43). At- 
shoitf Teduce std. deviation by theoretical amt. as tached to calomel half-cell is ordinary soft 
vmeng 2nals, not truly random.—A. A. Hirsch. rubber tubing filled with satd. potassium 
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chloride soln.; this terminates in short glass A Spot Plate for Drop Tests. Py» " Id 
tube filled with 3% agar gel, also satd. with West. Ind. Eng. Chem.—Anal. Ed, 15: 47; = 0 
potassium chloride, immersed in electrode (July '43), Combination black and whi, Eli 
vessel. If potassium chloride contact unde- spot plate, produced by _black-glazing hal ee 
sirable, first agar plug may communicate into width of ordinary spot plate, useful for ob. Ph al 
another agar plugged glass tube contg. liquid serving formation of either colors or precip) Tints 
of same compn. as in cell.—A. A. Hirsch. tates, light or dark.—A. A. Hirsch, ond 10 
Microscope Eyepiece Pointer. H. Wuit- A Simple Improvement of the Imhoff Coq, se 
TAKER. Pop. Sci. 142: 5: 188 (May °43). H.L.OLin& E. M. Myers. Chem. 4 od 
Easily attached eyepiece pointer used for in- 32: 1: 22 (Feb. '43). Stiff sediments formin oy 
dicating specimen. Cut straight black hair in tip of Imhoff cones may be readily remoyy r —- 
slightly longer than half diam. of ocular. through stopcock fused to bottom.—4, 4 e a 
Next, apply drop of Canada balsam to upper Hirsch. duces 0 
surface of diaphragm. Place hair in cement, 4 stds 
making certain it lies flat and points to center Ultraviolet Photometer for Analysis y ysually 
of aperture. Trim hair just short of center. Solutions. IrvinG M. Kvorz. Ind, Eng f cubstitt 
Ralph E. Noble. Chem.—Anal. Ed. 15: 277 (Apr. '43). Simp 
ultraviolet photometer for anal. of solns, thy} a Mi 
Removal of Glass Rods or Tubes From absorb light of 2537 A from germicidal lame} Chlorid 
Rubber Stoppers. Henry M. BuriaGe. described. Since Beer’s law inapplicable, qj Little 1 
Chem. Analyst 32: 1:17 ('43). Present short- _ bration chart of log Jo/J constructed for seven Pp. Mo 
age necessitates conservation of rubber in lab. compds., including phenol in water.—A, J 1247 (’ 
Waste of rubber stoppers in which short pieces — Hirsch. \uthor 
of glass tubing or rod broken off common. pee < 
Many workers throw stopper away. Practice Sample of Water From Deep Well Obtaine/f -jycion: 
of removing glass by cutting stopper in some in Weighted Bottle. ANON. Pop. Mechanic§ water y 
cases makes it useless. Such pieces of glass 79: 3: 106 (Mar. ’43). Bottle corked lighth§ mendec 
easily removed without injury either to worker long cord tied to cork then around bottle pazone 
or stopper by selecting cork borer which just and finally to fish-line sinker. Arrangemen§ (2) adc 
slides over tubing or rod, ie., id. of borer prevents water near top of well from entering change 
slightly greater than that of glass. Then bottle being lowered. Firm jerk on line with 0.0005 . 
glass can be sepd. from stopper by manipulat- draws cork, allowing bottle to fill and bef and (3) 
ing borer in usual manner.—Ed., raised.—Ralph E. Noble. +7 more ac 
4 and is 
CHEMICAL ANALYSIS method 
The Electrochemical Determination of Dis- hypochlorite and ClO. by means of KI Cond 
solved Oxygen in Water. Fritz Tépr. NazS,03; (2) detn. of hypochlorite by meansof Potassi 
Gesundh. Ing. (Ger.) 65: 76 (’42); Chem. arsenite-iodine (As2O3-I); (3) detn. of cators 
Zentr. (Ger.) I: 3242 (’42). Suitable metallic | oxidizing power including chlorate by W Mohr. 
pairs (Pt and Cd alloys) give definite residual — modification of Ditz method with std. NasS,0g J. App! 
current dependent on amt. of O reaching (4) detn. of chloride with Ag NQOs3; (5) detn. of Author: 
noble metal electrode. Current can be used ClO. by means of Na2S2O3; (6) acidity or alky§ and co 
as measure of O content. In unstirred solns., and (7) calens.—C.A. equil. 
salt concn. without influence. In strongly — 2Ag( 
stirred solns., more O reaches electrode, cur- Turbidimetric Determination of concn., 
rent larger and depends on salt concn. De- Amounts of Chlorides. E. N. Luce, E. (§ wholly 
crease of O content with time in sulfite solns. DenicE& F.E,AKERLUND. Ind. Eng. Chen 10.5 ca: 
can be detd.—C.A. Anal. Ed. 15: 365 (June ‘43). Helligif indicate 
turbidimeter, combining principles of tw values n 
Determination of Available Chlorine in  bidimetry and nephelometry, used to det. wf solns. t 
Solutions Containing Textone (NaClO,). to 250 yg. chloride, requiring less than 15 misf olphtha 
James F. Wuitre. Am. Dyestuff Rptr. 31: | working time per detn. Adjust pH to pheof theoreti 
484 ('42). Discussion of following: (1) detn. olphthalein neutrality, dil. with distd. wate} Mohr ¢ 
of total available chlorine including chlorite, to 20 ml., add 20 ml. of abs. ethanol; sole should | 
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LIP WEE hould remain clear. While swirling, drip in 
15: 478 < m}, of nitric acid-silver nitrate reagent (12.5 
Whit nl, concd. nitric acid and 1.70 g. silver nitrate 
g hal oer liter). Make up to mark in 50-ml. flask 
for ob with abs. ethanol, shake. Digest at 40°C. for 
recip: 39 min., cool, pour into 20-mm., optical cell, 
and 10 ml. abs. ethanol; read as soon as bubble 
formation ceases, but no later than 30 min., 
F Cone obtain chloride concn. from calibration curves 
\nalys prepd. by same procedure. No filter used 
oFmin; sbove 2 ppm., milk glass between 1 and 2 
som, and gray glass filter below 1 ppm. chlor- 
‘de. Alcohol stabilizes suspension and re- 
jyces opalescence. Addn. of pure electrolytes 
, stds. equiv. to dissolved salt in sample 
sis gf ysyally unnecessary. Acetic acid may be 
Eng f substituted for alcohol.—A. A. Hirsch. 


ppm. 


s. the} A Method, Using Mercury, of Determining 
| lam§ chlorides in Drinking Water Containing 
le,cal'f Little Mineral Matter. L. N. Lapin & W 
Moros. Zavodskaya Lab. (U.S.S.R.) 9: 
41247 (40); Chem. Zbl. (Ger.) 1: 2444 (’42). 
Authors developed method of detg. small 
mts. of chloride in water. Following con- 
drawn: (1) in titration of sample of 
hanie water with mercuric nitrate, indicator recom- 
ight mended diphenylcarbazide or diphenylcar- 
le ned hazone (according to Dubsky and Trtilek); 
emenp (2) addn. of alcohol to water makes color 
iterin > change at end of titration more definite and 
> with F 0.0005 N soln. of mercuric nitrate can be used; 
nd bef and (3) titration as carried out by authors 
more accurate than usual iodometric method 
and is equivalent to the nephelometric 
method.—W.P.R. 


Conditions for the Rational Utilization of 
Potassium Chromate and Arsenate as Indi- 
cators in Titrating Chlorides According to 
#@ Mohr. N. A. TANANAEV & I. A. PESHKOV. 

J. Applied Chem. (U.S.S.R.) 15: 223 (’42). 
\uthors detd. relation between titration error 
and concn. of K2CrO,, which is detd. by 
equil. const. of reaction: Age:CrO, + 2CI- 
+ 2AgCl + CrO,", used in Cl anal. This 
conen., which is calcd. as 1.5 107? mol/I., 
wholly confirmed by expt. Solns. at pH 3 to 
10.5 can be titrated directly after addn. of 
indicator, but solns. of higher and lower pH 
# values must be appropriately neutralized; acid 
yf solns. to methyl orange, alk. solns. to phen- 
olphthalein. Sodium arsenate, both from 
theoretical and exptl. data, not suitable for 
Mohr titration. Final concn. of indicator 
should be 1.5 X 107? mol/l.—C.A. 
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LITERATURE 
A Colorimetric Method for the Determina- 
tion of Sodium. Eric A. ARNOLD & ALFRED 
R. Pray. Ind. Eng. Chem.—Anal. Ed. 15: 
294 (Apr. '43). Triple acetate MaZn(UO,) 
(C2H;O2)9.6 H2O pptd. by either Barber and 
Kolthoff or Caley and Foulk procedure, then 
dissolved in excess of ammonium carbonate, 
and hydrogen peroxide added to develop an 
orange to red color, depending on the urany!] 
ion concn. 5200-A wave-length chosen for 
transmittance measurements.—A. A. Hirsch. 


Determination of Sodium in the Presence 
of Molybdenum. C. H. Hare. Ind. Eng. 
Chem.—Anal. Ed. 15: 516 (Aug. '43). Mo- 
lybdenum interferes in zinc uranyl acetate 
method for sodium by forming yellow, amor- 
phous ppt. Addn. of citric or tartaric acid 
elims. interference by forming soluble complex 
with oxidized Mo.—A. A. Hirsch. 


Determination of Fluorine in Organic Com- 
pounds With Cerous Nitrate. M.L. NICHOLS 
& J.S.Orsen. Ind. Eng. Chem.—Anal. Ed. 
15: 342 (May '43). After decompn. of org. 
compd. by sodium peroxide in a nickel Parr 
microbomb, fluoride titrated with cerous ni- 
trate, using glass electrode or visually with 
methyl red indicator. Alternate procedure 
suggested when sulfate present. Literature 
reviewed; 61 refs.—A. A. Hirsch. 


Stage Photometric Determination of Mag- 
nesiumin Water. ANON. Chem. Ztg. (Ger.) 
66: 207 (’42). Describes modification of 
Miiller’s method for detg. magnesium colori- 
metrically by means of Titan yellow, for use 
with softened water. For this method, 
softened water should contain at least 5 mg. 
calcium ions (17 mg. calcium sulfate) in 50 ml. 
For detn., 50 ml. water acidified with 1 drop 
concd. sulfuric acid, then treated with 10 ml. 
of 1% soln. of starch; 5 ml. of 0.05% soln. of 
Titan yellow and 8 ml. 2N sodium hydroxide 
added and mixt. made up to 100 ml. After 
10 min., color developed compared photo- 
metrically with color developed in soln. contg. 
same amts. of starch, Titan yellow and sodium 
hydroxide in distd. water. Mn estd. graph- 
ically from color developed.—W.P.R. 


Microdetermination of Magnesium With 
the Polarograph. CHRISTOPHER CARRUTH- 
ERS. Ind. Eng. Chem.—Anal. Ed. 15: 412 
(June '43). Procedure for detg. microquants. 
of Mn as hydroxyquinolate.—A. A. Hirsch, 
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Accurate Determination of Free Carbonic 
Acid in Water With the Aid of New Correc- 
tion Values. SzmLaARp Papp. Z. Anal. Chem. 
(Ger.) 125: 349 (’43). Free CO: usually detd. 
by titration to phenolphthalein end-point with 
either NaOH or Na2CO;. Some anomalous 
results traced to error in detn. of end-point. 
Color change of phenolphthalein takes place 
at lower pH than corresponds to neutral 
CaH:(CO3)2 so that, in many cases, results 
obtained by titration much too low. Possible 
to apply correction, however, so that accurate 
results can be obtained. Table given, with 80 
entries, for making correction. Correction 
based upon following factors: carbonate hard- 
ness of water and 0.1 mg./l. free CO2 found by 
titration with NasCO;. With aid of correc- 
tion and titration with HCl, possible to det. 
satisfactorily very small quants. free COs. 


—C.A. 


Extraction and Colorimetric Estimation of 
Certain Metals as Derivatives of 8-Hydroxy- 
quinoline. THERALD MOELLER. Ind. Eng. 
Chem.—Anal. Ed. 15: 346 (May ’43). Agita- 
tion of aq. solns. with chloroform soln. of 
8-hydroxyquinoline enables complete extrac- 
tion of metallic complexes in following op- 
timum pH ranges: iron, 1.9-3.0; aluminum, 
4.3-4.6; bismuth. 4.0—5.2; cobalt, 6.8 or above; 
nickel, 6.7 or above; and copper 2.7 to at least 
7.0. Below these lower limits extraction par- 
tial or zero. Extracts contg. 20 mg. of metal 
per liter follow Beer’s law at wave lengths of 
max. absorption and hence adapted to colori- 
metric detns.—A. A. Hirsch. 


Determination of Iron in Water. FRANCIS 
J. Hatirnan. Ind. & Eng. Chem.—Anal. 
Ed. 15: 510 (Aug. '43). To 30-ml. water 
sample add 20 ml. of 4 M hydrochloric acid; 
heat below boiling for 20 min. After cooling 
add 1 drop of 0.2 N potassium permanganate 
and 5 ml. of 3 M potassium thiocyanate. 
Compare mixt. immediately with stds. Stable 
color stds. prepd. from solns. of potassium 
chloroplatinate, cobaltous chloride and cupric 
chloride; these mixts. adjusted against con- 
trols to secure visual match. Solns. contg. 
less than 0.4 ppm. iron compared in 50-ml. 
Nessler tubes; greater concns. up to 4 ppm. 
matched in 2-0z. French square bottles. Or- 
dinary amts. of org. matter, sodium hexameta- 
phosphate and sodium pyrophosphate do not 
interfere. Copper interferes by forming thio- 


cyanate which throws color match off hue.— 


A.A. Hirsch. 
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Nephelometric Determination of the 
ness of Water. A. ROMEO & V. Gay 
DELLA. Chim. Ind. Agr. Biol. (Ital.) 37 
(41); Chem. Zentr. (Ger.) I: 2809 ('42) 
50 ml. water contg. 10-50 ppm. total hardpe 
1 ml. K oleate reagent added. Turhig 
compared after 15 min. with stds. K oly 
reagent prepd. by shaking 7.05 g. oleic 
with soln. of 1.60 g. KOH in S ml. H,0, tray, 
ferring emulsion by means of 50 ml, 70% a 
to flask, refluxing for 1 hr. and finally dilg. 
250 ml.—C.A. 
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A New Selective Reagent for Lithin 
Lockuart B. RoGers & EARLE Cup 
Ind. Eng. Chem.—Anal. Ed. 15: 209 (yy, 
From solns. as chloride, nitrate, 
chlorate or sulfate, excluding all metals } 
alkalis, lithium up to 50 mg. in 1-5 ml, yg The 


quantitatively pptd. under fixed conditiggf 448 4 
described, as complex periodate by Teager In dea 
contg: potassium hydroxide 24 g.; potassiyg 
metaperiodate, 10 g.; and water, 100 pig accust 
Ppt. dissolved in dil. sulfuric acid, potassiyy 
iodide added and liberated iodine titrated wig Diolos! 
0.1 N thiosulfate soln., or when lithium ¢ mental 
ceeds 10 mg. acid soln. buffered with boraxe 4940 
sodium bicarbonate and liberated 4Y 
titrated with 0.1 N sodium arsenite entirel’ 
Only rapid and accurate method to det. lit perhap 
ium in presence of sodium.—A. A. Hirsch, ™" 
methoc 

Volumetric Determination of Bromide if | 
Brines. Hosart H. WILLARD & ARNO H, Af 
Heyn. Ind. Eng. Chem.—Anal. Ed, 15:3) aaimal 
(May '43). Difficulties in detn. of bromide plants, 
in salt brines contg. much calcium and press 
nesium by the van der Meulen method avoi ods de 
by adjusting pH of hypochlorite oxidizing ©™P% 
soln. with acetic acid-sodium acetate buffer (reds 
from 6.0-6.5 for quant. oxidation of bromi and nt 
to bromate. Excess hypochlorite removed todes, : 
formate and bromate titrated iodometricahy “Hic fu 
—A. A, Hirsch. ductior 
H»SO, 

Semimicroanalysis of Saline Soil Solutions 
R. F. REITEMEIER. Ind. Eng. Chem.—Amg depe 
Ed. 15: 393 (June '43). System of adap other a 
photometric and volumetric semimicromethg “tmp 
ods described for limited vols. of soil sola °™PO 
such as extracted by pressure membrang ™Pas 
method. Conductivity detd. in 5-ml. cd and ut 
and pH by “‘one-drop” glass electrode. 4V4 
carbon detd. by chromic acid oxidation; @ conditi 
cium by pptg. oxalate, centrifugal washim relatior 
and direct titration in perchloric acid sok ee 


with ammonium nexanitrato cerate, 
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he B gitro-ferroin indicator; magnesium by estg. 


GAME osphate content in magnesium ammonium 
) 17:48 phosphate hexahydrate by ceruleomolybdate 
42) action; sodium colorimetrically after dis- 
rardnet solving sodium uranyl zinc acetate ppt.; po- 
wgssium, photometrically, from cobalt in co- 
K ole baltinitrite ppt. with ferrocyanide and choline 
leic act hydrochloride ; carbonate a nd bicarbonates by 
O, tran the Warder alkalimetric titration to phe- 


70% aif golphthalein and methyl orange end-points; 
chloride by micromodification of Mohr'’s silver 
aitrate-potassium chromate method; sulfate 
by titrating benzidine sulfate ppt. with dil. 
Lithiyn} std. base; and nitrate by reduction, distn. and 
Cary 
(Mz: 
te, pe 
tals by 
ml, 
Nitign 


The Microbe as a Biological System. SeEL- 
yan A. WAKSMAN. J. Bact. 45: 1 (Jan. '43). 
Indealing with microbes as disease-producing 
agents or in indus. and foodstuff prepn., many 
100 accustomed to concern themselves with pure 
cultures recognized as sine qua non of micro- 
biologist. Pure culture isolation one of funda- 
mentals of Koch’s postulates, the 10 com- 
mandments of bacteriology. Thus, thinking 
and available information on subject codified 
entirely on basis of pure culture studies. This 
perhaps justifiable or essential when consider- 
ing microbes as Causative agents of disease and 
methods for combating them. Hardly suffi- 
cient, however, in studying natural microbal 
processes in soil, residual waste of plant and 
animal life, water basins, sewage disposal 
plants, and other substrates where activities 
express in mixed pops. Soil enrichment meth- 
ods demonstrate extensive microbiol. pop. 
composed of thousands of bact. species, hun- 
dreds of fungi, actinomycetes and algae genera 
and numerous families of protozoa, nema- 
todes, etc. Some organisms have highly spe- 
cific functions such as N fixation, nitrite pro- 
duction from NHsz, nitrate from nitrite and 
H,SO, from S. Some processes effected in 
chain-like reactions where one organism uses 
or depends upon products or reactions of an- 
other as in protein or cellulose decompn. Any 
attempt to clarify numerous inter-relations 
composing complex microbiol. pop. must en- 
compass factors based upon: (1) availability 
f and utilization of nutrients, (2) competition 
Or} for available space, (3) effect of environmental 
conditions upon specific micro-organisms, (4) 
relationships among individuals within homo- 
| sof geneous and heterogenous pops., (5) rela- 
Uonships between young, growing and re- 


ted wit 
ium 


so WATER WORKS LITE 


BACTERIOLOGY 


RATURE 


Nesslerization. Precision and accuracy of _ 
each method established.—A. A. Hirsch. ; 


Crystalline Compounds Observed in Water 


Treatment. CARROLL E. IMHoFF & Loner A. 
BuRKARDT. Ind. Eng. Chem. 35: 873 (Aug. 
X-ray powd. diffraction and _petro- 


graphic microscope supplement chem. anals. 
to identify mineral forms of cryst. ppts. and 
deposits encountered in water treatment and 
in boiler watersystems. Using these methods, 
38 crystalline species identified to date; condi- 
tions for their formation and occurrence in 
practice discussed. 40 refs.—A.A. Hirsch. 


producing cells and older respiring cells, (7) 
relationships between microbes adaptable to 
symbiotic life and those unadaptable and (8) 
relationships between parasitic and sapro- 
phytic micro-organisms. Collectively, these 
factors comprise ‘dynamics of pops.”” Physi- 
ology of organism in pure culture markedly 
different from same in mixed pop.; behaves 
quite differently in presence of other organ- 
isms. For example, certain bacteria decom- 
pose cellulose and fix N vigorously in presence 
of other bacteria incapable of doing either. 
Disagreement as to fundamental unity or laws 
governing metabolism poses questions: (1) 
Should biochemistry of micro-organisms be- 
come study only of changes in matter upon 
passage through organisms and should life 
itself comprise active maint. of normal and 
specific structure? (2) Should metabolism 
comprise study of numerous enzyme, hormone 
and vitamin reactions in living system or 
should these be considered as life manifesta- 
tions quite apart from individual organism 
concerned? (3) Should physiology and bio- 
chemistry of bacteria be differentiated? (4) 
What is normal and abnormal metabolism? 
Some anaerobic bacteria produce butyric acid 
in presence of CaCQs, but yield largely butvl 
ale. in absence of neutralizing agent. An- 
tagonism between microbes may be direct or 
passive, also one-sided or two-sided. When 
one-sided, only one organism represses an- 
other; when two-sided, both repress each 
other. One-sided antagonism may become 
two-sided; e.g., Esch. coli antagonistic to Eber- 
thella typhosa; if latter inoculated into medium 
earlier than former, however, reverse becomes 
true. Also suggested there exists, for every 
bacterium, typical max. pop. level in given 
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space, at which point multiplication stops 
without nutrients being exhausted or toxic 
substances produced. Same true when 2 dif- 
ferent bacteria live together. If limiting 
concns. of 2 organisms different, one with 
higher value wil! repress other, but weaker 
species may check stronger one when planted 
in sufficient excess. Most interesting antago- 
nistic micro-organism relationships pertain to 
behavior of pathogenic organisms in contact 
with native pop. of soils, sewage or water 
basins. Many organisms now found capable 
of producing antibiotic substances varying 
greatly in chem. nature and mech. action, dis- 
cussed with possible practical applications. 
{Article forces recognition of existing patterns 
of influence, broader, deeper and more com- 
pelling of result, yet virtually barred from 
consciousness by habit of thought concerning 
component characteristics singly, e.g., pH, Cl, 
alky., temp. etc., rather than integrally.]}— 
Ralph E. Noble. 


Experiments With Collodion Sacs on In- 
hibition of Bacterial Growth in Vitro. AL- 
BERT H. Harris. J. Bact. 45: 147 (Feb. ’43). 
In successive expts., small inocula of Esch. coli 
suspended in: (1) synthetic medium; (2) Berke- 
‘eld filtrate of Esch. coli culture in this me- 
lium; (3) dil. thioglycolic acid in medium; and 
(4) boiled synthetic medium. Each time, sus- 
pension introduced into collodion sac in app., 
permitting periodic change of fresh synthetic 
medium bathing sac. Growth initiation by 
even relatively large inocula delayed or pre- 
vented when surrounding medium changed at 
frequent intervals, while prompt in controls. 
Growth also commenced promptly, despite 
frequent change of fresh medium, if milieu of 
original suspension altered in certain ways. 
Thus, by hitherto unemployed technic, con- 
firmed that phys. properties of medium of sur- 
passing importance. Medium may appear ac- 
tually bactericidal even when other factors 
favor growth, if micro-organisms prevented 
from establishing milieu conditions requisite 
for growth initiation.—Ralph E. Noble. 


Bactericidal Enumeration by the Dilution 
Method. H. W. Norton. (Published in 
abstract only.) J. Bact. 45: 20 (Jan. °43). 
Paper provides tables appropriate to 2-fold 
diln., enabling detn. of log of concn., and its 
variance, directly from data without calcn. 
other than, perhaps, interpolation, using 
Fisher’s method of only counting sterile trials. 
Tables also provided, giving fiducial limits for 
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concn. for cases in which either all trials fer: 
or all sterile. Theoretical statistical reg 
given for 2-fold diln. preference.—Ralpp j 


Noble. 


The Mechanism of Adaptation of 
Species to High Temperature. Rk. R. 
CER. (Published in abstract only.) J, 
45: 99 (Jan. 43). Repeated results folloy: 
exposure of 3 species of actively dividing by 
teria. (Streptococcus hemolyticus, Eberly 
typhosa and Esch. coli) to high temps, leg 
formulation of 2 biol. generalizations re speci 
adjustment mechanism: (1) continuous ¢ 
posure of species to harsh environment may}, 
harmless to individual organism, but, in & 
time, fatal to species; (2) rhythmic XPosuy 
of species results in successful adaptation 
same and to greater intensity of same enyin 
ment when exposure continuous. First ge: 
eralization shown to hold for species oth 
than bacteria (paramecia and flat worm 
subjected to several different environmey 
(dyes and other chems.).—Ralph E. Noble 


The Use of a Substance Extracted Fry 
Irish Moss as a Substitute for Agar fy 
Bacteriological Purposes. A. W. 
A. A. Day. (Published in abstract only, | 
Bact. 45: 20 (Jan. ’43). Irish moss produe 
“Carragar,’’ studied as to its solidifying prop 
erties in culture media and influence on grow: 
and cultural characteristics of various be 
teria. ‘‘Carragar’’ may be substituted 
agar for many purposes. Gel formed, hoy 
ever, not as solid as that of agar. Wher 
firmer gel needed, as for streak plates, dif 
culty overcome by adding 0.5-0.75% aga 
Media made with this product inoculated wit 
no. of organisms representing wide range \ 
metabolic requirements. Growth on “Ca 
ragar’’ compared favorably with that on agar 
—Ralph E. Noble. 


Reclamation of Used Agar. J Ames Broo 
& Davip STIVEN. J. Hyg. (Br.) 42: 498 (Oc 
'42; issued Dec. 9, '42). Adaptable 
media not contg. tellurite; procedure follow 
Used agar autoclaved, bulked and poured int 
small open dish to }’’ depth. When set, che 
into }” thick fingers and put into 3-1. jar conty 
sufficient 10-20% alc. to cover 1} to 2 I. aga 
Alc. to dissolve dyes. Jar then covered wit 
“linen scrim” and glass tube, passing throug! 
to bottom, connected to faucet set to di 
fuse cold water slowly 2 days. Excess watt 
drained off and washed agar autoclaved, coole 
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19 55°C. pH adjusted to 7.6 and ox serum in 
ratio 1: 20 of melted agar, added to clear. 
Steam 40 min. Filter through Biichner fun- 
gel with paper pulp. Distribute in shallow 
trays, solidity, chop up and place trays in 
35°C. incubator or drying oven between 50° 
and 80°C. After 24 hr., turn drying agar and 

in oven till dry. Store dried agar in 
grew-capped jar. To convert reclaimed agar 
into nutrient, use 25 g./l. of latter. Agar 
mixed with sufficient water plus nutrients to 
Mix agar with water, then autoclave 
to melt. Cool to 55°C., adjusted pH to 7.6, 
add ox serum 1: 20 as above. Also add re- 
quisite vol. of nutrient at 55°C. and pH 7.6. 
Steam 40 min., filter hot as described above. 
\t this point, standardize gel strength by 
Jenkins test, distribute, steam 30 min. 3 con- 
ecutive days and store. Stock non-nutrient 
yar similarly prepd. by using 25 g. reclaimed 
agar in 500 ml. water and add nutrient later 
as desired. Essential to do Jenkins test, as 
jifferent agars vary in stiffness. Wt. recom- 
mended found to require min. diln. Not nec- 
essary to add new agar to reclaimed product 
for growing meningococci, gonococci and pneu- 
mococci. Reclaimed agar can be reclaimed 
many times without apparent detriment.— 


Ralph E. Noble. 


give 11. 


A Method for the Reclamation of Agar. 
0. FRAzELLE Epwarps. Proc. Soc. Exptl. 
Biol. Med. 51: 84 (’42). Used agar gel re- 
peatedly frozen and thawed, with certain pre- 
cautions. At each thawing some water drains 
out and carries away part of sol. substances.— 


CA. 


The Use of Fibrous Sodium Pectate as a 
Substitute for Agar in Bacteriological Gels. 
R. M. McCreapy, H. S. Owens & W. D. 
Mactay. Science 97: 428 (May 7,43). Im- 
portant to develop agar substitute for bact. use. 
Authors found satisfactory certain mixed me- 
tallic salts of fibrous pectic acid. Fibrous so- 
dium pectate purchasable on market, but more 
satisfactory if purified by suspending in 60% 
alc., adjusting pH to 7.5 with NaOH, filtering 
pectate and drying im vacuo at 60°C. In 
prepg. nutrient gel, 2.5% fibrous pectate added 
to nutrient broth contg. 2 mg. Ca ion/g. of 
pectate besides amt. already in broth. Test 
broth to det. that no ions present to ppt. Ca, 
as latter ion necessary for gel formation. 
Complete pectate dispersion effected by heat- 
ing mixt. above 80°C. Medium sterilized as 
usual. When prepg. plates for colony counts, 
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thoroughly mix bact. suspension and pectate 
medium as latter more viscous thanagar. Let 
plates stand 30 min. before inversion and in-— 
cubation. After autoclaving, pour temp. 45° 
to 50°C. Medium remeltable in autoclave | 
but each raises gelling temp. 5° to 10°C. Nu- 
trient gels prepd. with sodium calcium pectate 
show smaller pH changes on sterilization than 
similar agar gels, while water retention ability 
slightly better than that of agar. Of 58 or- 
ganisms tested, including Esch. coli, most grow 
well on pectate media without causing lique- 
faction. Fact some do may be basis of differ- 
entiation. Mold growth not tested by au- 
thors.—Ralph E. Noble. 


Bismuth-Sulfite Plating Medium Prepared 
With Purified Agar. Mary W. WHEELER & 
MARION B. CoLeMAN. (Published in abstract — 
only.) J. Bact. 45: 521 (May '43). Criteria 
for satisfactory bismuth-sulfite plating me- 
dium for isolating typhoid bacilli and salmon- 
ellas are: (1) inhibition of coliform group; (2) 
development of characteristic black colonies 
with dark metallic halos; and (3) retention of 
these 2 properties at least 4 days. Experience 
in prepg. medium showed need for carefully 
standardized ingredients. Variable results 
with different brands of commercial agar and 
even with different lots of same brand empha- 
sized importance of this particular ingredient. 
Highly purified agar recently found superior 
to any commercial agars used previously. 
Purified agar had better gelling properties 
than commercial agars and, therefore, usable 
in lower concn. Medium prepd. with it re- 
tained differential properties 6 to 8 days. 
Agar reclamation from used culture medium 
practical and eff. way to obtain highly purified 
product, at same time saving material. 


Ralph E. Noble. 


Bromthymol Blue-Dextrose-Agar Plates 
as an Aid in Determining the Degree of 
Filtration of Drinking Water. W. LoRENz. 
Z. Hyg. Infekt Kr. (Ger.) 123: 576 (’42). For 
examg. bact. qual. of drinking water author 
recommends plating on meat agar contg. 
bromthymol blue and 1% dextrose and incu- 
bating at 37°C. Examples of examn. of 
ground and surface waters by this means de- 
scribed. Numbers of acid-producing colonies 
(yellow colonies) which grew on this medium 
shown to be good indication of san. qual. of 
water. Presence of more than 10 acid-pro- 
ducing bacteria per ml. indicates that water 
insufficiently purified —W.P.R. 
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Selective Media for the Isolation of Shigella 
dysenteriae. R.\W. FAIRBROTHER. J. Roy. 
Army Med. Corps. 80: 151 (Br.) (Mar. °43). 
Desoxycholate-citrate medium greatly supe- 
rior to MacConkey’s medium for isolating 
dysentery bacilli from carrier feces. Results 
also indicate Wilson and Blair medium supe- 
rior to MacConkey. No justification for con- 
tinued use of latter medium in examg. feces for 
dysentery organisms. Relative value of these 
media tested for purpose indicated when ob- 
servation made on no. of men returned from 
Middle East, giving definite bacillary dysen- 
tery history 1 to 3 yr. previously.—Ralph E. 
Noble, 


Modified Leifson Media for the Isolation 
of Shigella dysenteriae and Pathogenic 
Members of the Colon-Typhoid Group. 
James Bropre. J. Path. & Bact. (Br.) 54: 
499 (Oct. 42). Enrichment in citrate rosolic 
taurocholate Lemco broth contg. serum digest 
as nutrient, followed by plating on solid me- 
dium of same nature, highly satisfactory for 
isolating dysentery bacilli. In addn., method 
enriches pathogens of colon-typhoid group. 
Direct plating on solid medium cannot be 
omitted as occasional pos. thereby fails after 
enrichment, due to P. morganii, P. vulgaris 
and atypical Esch. coli. Medium apparently 
favors smooth strains and, therefore, may be 
useful in examg. morbid material. Method 
does not interfere with prelim. serologic tests 
by rapid slide procedure. No need to wash 
muco-pus from dysentery stools before direct 
plating as inoculum can be heavy, e.g., at least 
}”’ diam. loopful for half plate of 33’ diam. 
Although enrichment by method described 
favors smooth forms, does not render Salmon- 
ella strains more specific. Employed as semi- 
solid agar, medium does not cause motile 
strains to deflagellate. Shigella sonnei type 
isolated from feces 5 times with above me- 
dium. Isolated strains grew in C.R.A. en- 
richment broth and solid medium, yielding 
smooth colonies only.—Ralph E. Noble. 


SS Agar for the Isolation of Eberthella, 
Salmonella and Shigella Groups From Feces. 
Compared With MacConkey and Bismuth Sul- 
fite Agars and Tetrathionate Broth Followed by 
MacConkey Agar. MOoLLov, JEAN- 
ETTE E. WINTER & PHILIP STEINBERG. J. 
Lab. & Clin. Med. 28: 1021 (May '43). SS 
agar excellent culture medium for isolating 
Eberthella, Salmonella and Shigella from feces. 
Gives fine colony definition, provides max. 
coliform inhibition and facilitates isolating in- 
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testinal pathogens when large inoculum tnd | 
If one selective, inhibitive, solid of Pe 
chosen for isolating all intestinal pathog i 
SS agar seems best choice thus far. With — 
agar, tetrathionate broth of definite valye , of dy 

isolating Eberthella, Salmonella and a gat 
Shigella organisms. In small series of rt 
cases, SS agar found as eff. or superior 
bismuth sulfite agar for isolating Ebert eer 
typhosa from feces.—Ralph E. Noble, aa 
media. 
has gi’ 
but re 
for in¢ 
grow ¢ 
thiona 


Selective Media for Organisms of 
Salmonella Group. R. KNox, P. F. H. Gp 
& M.R. Pottock. J. Path. & Bact. 54:4 
(Oct. Satisfactory comparison of meq; 
for isolation of intestinal pathogens must tak, 
acct. of following factors: stage of illness; seal 5 pi 
son, for more non-pathogenic organisms a 
to grow in tetrathionate broth in summe bepre 
months; size of inoculum, for optimal inocy. of par: 
lum into tetrathionate sometimes heavy ang y ould 
sometimes light; length of incubation of tetra richme 
thionate medium; and kind of medium usef typhos 
for plating from tetrathionate. From presend ¢hiona 
extensive trial 2 facts emerged clearly, ix rreen | 
great inferiority of MacConkey’s medium ue 
selective solid media now available and t: aa 
tetrathionate enrichment method, and impor: suspen 
tance of using selective medium rather thay oul te 
MacConkey for plating out from tetrathion: jnocul: 
ate, to elim. Proteus and non-pathogeni¢ which 
non-lactose-fermenters. Wilson & Blair'sme RGN 
dium (WB): No signif. difference noted be: yrine, 
tween “Difco” dried product and Tabet’ and sz 
modification. While admitting it gives excel gave g 
lent differentiation, authors do not greatly fa, Jor; an 
vor WB for following reasons: slide-agglutinaj .yits 
tion of colonies may be unsatisfactory; colonied wise t 
if crowded, may give atypical appearanceq Por kr 
some strains of Eberthella typhosa and occa RB baci 
sional salmonellas may not grow on it; plated foo, | 


deteriorate rapidly, especially for detection 
Eberthella typhosa; growth often slow; for inf citrate 
direct plating of Salmonella schottmuellerh | 
pathogen sometimes missed or growth thionat 
fluent and unrecognizable. In large series & pecess: 
specimens examd. for Salmonella schottmuellerf al 
WB gave twice as many positives as Mat ontery 
Conkey, and about same no. as EBG media other j 
but results of latter available after 18-24 br 
Eosin-Brilliant-Green (EBG): This mediu@ 4 ¢ 
rapid, selective and gave good slide-aggluting} Requir 
tion. Standardization of medium troublesom] monel] 
and differentiation only fair. Eosin-Brilliaw] Epwyx 
Green-Methylene-Blue (EGBMB): Addn. Bact, 
methylene blue to EBG greatly improves di] monelj; 
ferentiation and gives sharp contrast betwee] 9 of F 
lactose- and non-lactose-ferementers. Growt tryptoy 
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IM Used] of pathogens good and Proteus suppressed. 
Pseudomonas grows, but easily recognized. 
Detailed formula given, but optimum concn. 

With of dyes varies with different batches and must 

Value in he gaged by actual trial. Tetrathionate Agar: 

la fe This medium simple to prep. and gives const. 

Of pos results if thiosulfate and iodine solns. accu- 
ior td ately made up. Differentiation fairly good 
and selective growth of some Salmonella and 
typhoid strains better than on brilliant green 
media. Both for direct and indirect plating 
has given results as good as any other medium, 
but recommended that EBGMB also be used 
for indirect plating, since certain strains will 
grow on 1 medium and not on other. Tetra- 
thionate agar does not suppress Proteus mor- 
ganii. Tetrathionate Broth: Formula used ap- 
proxd. that of Muller but contained half amt. 
summed of chalk and 25% less thiosulfate. Not one 
| inocu of paratyphoid B or salmonella cases detected 

Vy ang would have been missed if tetrathionate en- 

of tetrad -ichment method alone used. For Eberthella 

M used +yphosa direct plating also necessary. Tetra- 

presen ¢hionate broth more successful than brilliant 

ly, Le green peptone water. Following routine tech- 
lium ¢; nique recommended for isolation of intestinal 
and t pathogens from feces. Loopful of thick broth 
impor: syspension plated on MacConkey, EBGMB 

er than and tetrathionate agar plates, and 0.25 ml. 

athion: inoculated into 10 ml. tetrationate broth from 

hogeni¢ which light inoculum plated 18-24 hr. later on 
ir’sm: EBGMB and tetrathionate plates. With 
red be urine, 2 ml. put into 10 ml. tetrathionate broth 

Tabet’: and same routine followed. This technique 

S excel gave good results with Salmonella schottmuel- 

atly fa: Jeri and Salmonellas and moderately good re- 

lutina sults with Eberthella typhosa for which it is 
lonied wise to place also directly on WB medium. 
ranced For known cases and carriers of paratyphoid 

1 occa B hacilla tetrathionate method alone will suf- 

plat fice. Hynes (see Jour. A.W.W.A. 35: 643 
tion ('43)) included in his study desoxycholate- 
10r I citrate medium modified from Leifson’s for- 
uel mula, but did not use brilliant green or tetra- 

h Con thionate agar media. Would now appear 

T1€S @ necessary to compare efficacy of these media 

uellerf snd also those described by Brodie for dys- 

- Matd entery group which may be effective also for 

ther intestinal pathogens.—B.H. 

edius A Comparative Study of the Nutritional 

lutine} Requirements of Eberthella typhosa, Sal- 

esom monella pullorum and Shigella gallinarum. 

lian} A. JoHNSON & Leo F. RETTGER. J. 

In. f Bact. 45: 127 (Feb. ’43). 45 strains of Sal- 

es di} monella pullorum, 22 of Shigella gallinarum and 

tweel 9 of Eberthella typhosa examd. for vitamin, 

TOWT tryptophane and glucose requirements in a 
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chemically defined basal medium of 16 amino- 
acids, with added thioglycolic acid. S. pul- 
lorum most variable of 3 species. Only 2 
strains demanded nicotinic acid or its amide. 


Most strains required glucose; some indiffer- — 


ent; and few near borderline. Glucose defi- 
nitely stimulative in all cases. Response to 
amino-acids much more variable among strains 
of this species than in other two. Observa- 
tions indicate different Salmonella pullorum 
strains vary in vigor and ability to utilize nu- 
tritionally important substances. Eberthella 
typhosa and Shigella gallinarum have fairly 
definite requirements and more vigorous in 
growth-producing abilities than Salmonella 
pullorum. Shigella gallinarum only organism 
of 3 showing definite accessory growth factor 
requirement, all 22 strains demanding vitamin 
B, for growth. Glucose found non-essential. 
8 Shigella gallinarum required incubation in 
10% COs: atmosphere while Eberthella typhosa 
and Salmonella pullorum strains needed none. 
Tryptophane unnecessary for Salmonella pul- 
lorum and Shigella gallinarum while Eberthella 
typhosa required it. Cp. (synthetic, when 
possible) amino-acids, etc., essential in chem- 
ically defined medium.—Ralph E. Noble. 


Hyodesoxycholic Acid Media for the Esti- 
mation and Enumeration of Coliform Bacteria 
in Milk and Water. EINARLEIFSON. (Pub- 
lished in abstract only.) J. Bact. 45: 45 (Jan. 
’43). Various available bile acids studied for 
their effect on bact. growth and suitability 
in differential media. Acids tested: des- 
oxycholic, apocholic, hyodesoxycholic, cholic, 
dehydrodesoxycholic and lithocholic. Latter 
and dehydrodesoxycholic acids show little in- 
hibitory effect on Gram-pos. bact. growth and 
are unsuitable. Apocholic behaves much like 
desoxycholic. 3 other inhibit Gram-pos. bact. 
growth, and are, in order of decreasing inhibi- 
tive capac., desoxycholic, hyodesoxycholic and 
cholic. Inhibition of coliform growth appar- 
ently only quantitative as in counting colonies. 
For such work, Na hyodesoxycholate most 
suitable, allowing greatest no. to develop, with 
complete suppression of Gram-pos. flora and 
representative members of genus A erobacillus. 
Both liq. and agar media developed with Na 
hyodesoxycholate, having provisional for- 
mula: peptone, 1%; lactose, 1%; Na hyodes- 
oxycholate, 0.1%; pH 6.7 to6.9. To agar me- 
dium added 1/50,000 neutral red. Coliform 
colonies in agar medium similar to those in 
desoxycholate agar. In liq. medium, coliform 
bacteria produce gas rapidly and abundantly. 
—Ralph E. Noble. 
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Comparative Study of the Presumptive and faecalis). Combines use of inhibiting agen | fix | 
Confirmative Media for Bacteria of the Coli- sodium azide, and incubation temp. of 45.5°C | rect 
form Group and for Fecal Streptococci. A.A. Both “EC” and “SF” media found highh | carb 
Hajna & C. ALFRED Perry. Am. J. Pub. _ selective for coliform bacteria and for fey} sec.) 
Health 33: 550 (May ’43). Report made on _ streptococci, respectively, in milk. Formul} Pape 
studies to improve selectivity of media forthe for each medium given.— Martin E. Flentje, | cool, 
coliform group and for Esch. coli. In first | ence 
study, eff. of confirmation of coliform organ- The Effect of Concentration of Dyes a} sc., 
isms from primary lactose broth tubes detd., Differentiation of Enteric Bacteria on Eogip.} ec. 
comparing E.M.B. streak plates and B.G.B. Methylene-Blue Agar. Max Levine, | alc. 
broth tubes. Results obtained confirmed Bact. 45:471 (May '43). American certifjg | hydr 
those of other investigators, simpler B.G.B. _methylene-blue contains approx. 50% mop} 50 m 
method giving less than 1% fewer “‘positives’’ dye than old Griibler product. In Prep | soln. 
than far more involved plate confirmation E.M.B., adjusting for this higher dye conten: | of Ni 
method. Neither method efficient for isola- essential to avoid growth inhibition and d&| betw 
tion of Esch. coli. Second study made to se- velopment of atypical paratyphoid-dysenter,} No. . 
cure data on eff. of simple secondary tube colonies. For best results, ratio of eosin tp} ated 
confirmation for Esch. coli; involved trans- methylene blue (actual dye content) shou} cultu 
ferring 3-mm. loopful of culture from primary _ be approx. 6 : 1 to provide sufficient excess} typho 
lactose broth tube to secondary tube of buff- eosin, insuring absence of any appreciabk} Film: 
ered lactose broth at 45.5°C. Method yielded quant. of uncombined methylene blue. Me} Some 
more than 11% less positives for Esch. coli dium reaction should not be more alk. tha} screet 
than primary inoculation into modified Eijk- pH 7.4. Following E.M.B. compn. suitabj 

man medium, but simplicity may make use for coliform differentiation and detection ¢{ Th 
desirable under certain circumstances. Study paratyphoid-dysentery group members. Bef Well 
of lauryl sulfate tryptose broth confirmed re- sal Medium: agar, 15 g.; peptone (Difco), \f 126: - 
sults of other reports; 78% of lauryl sulfate g.; KzHPO,, 2 g.; and water (distd.), 1000 mi ent in 


media tubes that showed gas confirmed (water 
from 127 samples) for coliform group, whereas 
only 51.6% of lactose broth tubes with gas, on 
same samples, confirmed positive. Percent- 
age of false presumptive gas tubes in (1) std. 
lactose broth and (2) lauryl sulfate tryptose 
broth as follows for water from: treated tap 
water, (1) 70%, (2) 9.1%; untreated tap 
water, (1) 48.6%, (2) 24.9%; untreated well 
and spring water, (1) 6.5%, (2) 24.5%. <Au- 
thors’ new media a buffered lactose broth con- 
taining Bacto bile salts No. 3, found to be a 
satisfactory selective media for coliform bac- 
teria in limited no. of tests. Found also to be 
inhibitive to fecal streptococci. In 147 sam- 
ples, new media, called “EC” (i.e., Esch. colt), 
100% specific as a primary medium; that is, 
every primary gas tube was confirmed. Used 
as secondary confirmatory media, no. of posi- 
tives obtained was same regardless of whether 
primary inoculation into lactose broth or 
“EC” media. In limited series of tests, ‘‘EC’”’ 
broth and lauryl sulfate tryptose broth gave 
comparable results, with specificity of “EC” 
for coliform organisms slightly better. In- 
creasing use of streptococci as indication of 
fecal poln. in swimming pools, because of their 
greater resistance to chlorination, led to the 
devising of medium selective for these organ- 
isms and known as “SF”’ (i.e., Streptococcus 


Sterilize 15 to 20 min. at 15 Ib. Differentj 
Medium: To 100 ml. of melted basal mediy 
add: lactose (20% sterile soln.), 5.0 ml.; eosin 
yellowish (2% aq. soln.), 2.0 ml.; and methys 


teriae 


dist. 
much 


from 


ene blue (0.5% aq. soln.), 1.3 ml., or (0.325% Authe 


aq. soln.), 2.0 ml. All constituents may b 
added before sterilization.—Ralph E. Noble, 


Mechanism of Selective Action of Eosin. 
Methylene-Blue Agar on Enteric Grow, 
E. S. Wynne, L. J. Rope & A. E. Haywarp 
Stain Tech. 17: 11 (42). Eosin and methy! 
ene blue in medium react to form compd. : 
nature of acid or neutral dye. Lactose 
fermenting colonies produce sufficiently lov 
PH for individual cells to stain with this comp 
Some colonies produce high pH which cai 


of dy: 
drawn 
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their 

which 
water 
after 

pold. 1 
at roo 


slight dissociation of compd., so that colon instan 


may stain independently with methylene blue 
—C.A. 


Staining Bacterial! Capsules. P. H. 
Gray. J. Bact. 45: 301 (Mar. '43). Follow 
ing modification of Muir’s method for demoy 
strating bact. cell capsules gives consistent! 
good results, yielding more well-defined ca 
sules than original, due to omitting ethyl a 
treatment after first staining operation. 
light suspensions in tap water and dry looplt 
on well-roasted cool slide; do not spread film 
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fix by gentle heat. Place small filter paper 
rectangle over film and oversaturate with 
carbol fuchsin. Heat by passing 14 times (7 
sec.) through flame, or until steam rises. 
Paper keeps stain in place on film when slide 
cool, after 30 sec. on bench, wash off paper and 
excess stain. Apply Muir’s mordant 5 to 15 
gc., wash well in running water, re-stain 30 
sc, with suitable staining soln. contg. methyl 
alc. Good results obtained with: (1) methyl 
hydrate, 50 ml.; 1% aq. soln. basic fuchsin, 
3 ml.; (2) methyl hydrate, 50 ml.; 1% aq. 
soln. methylene blue, 50 ml.; and (3) mixture 
of Nos. 1 and 2 in ratio of 10:5. Contrast 
between red cell and blue capsule better with 
No. 3 than No. 2. Capsules well differenti- 
ated with soln. No. 3 in beef-peptone agar 
cultures of: Aer. cloacae, Esch. coli, Eberthella 
typhosa, Ps. aeruginosa and others listed. 
Films examd. by light from 100-w. lamp. 
Some capsules seen better if ground glass 
screen under condenser.—Ralph E. Noble. 


The Viability of Dysente-y Bacteria in 
Well Water. W.SteveR. Arch. Hyg. (Ger.) 
126: 228 (’41). Results published by differ- 
ent investigators on viability of Shigella dysen- 
teriae in water give varied results. In Cracow 
dist. of Poland where dysentery common, 
much of water supply even in towns drawn 
from badly constructed and neglected wells. 
Author describes tests carried out.on viability 
of dysentery bacteria in pold. water of type 
drawn from these wells. 3 types of Shigella 
dysenteriae tested at 37°C., at room temp., and 
at -3°C. Times of survival varied but al- 
ways longer at lower temps. Thus, generally, 
low temp. of well water not unfavorable to 
their survival. Time of survival in water 
which might be regarded as good drinking 
water long enough to constitute a danger, even 
alter one isolated occurrence of poln. In 
pold. water of wells examd. bacteria survived 
at room temp. for several days, and in some 
instances for over 1 wk. Coliform titer of 
waters examd. varied from 0.1 to 100 ml.; did 
not affect viability of dysentery bacteria. 
Author concludes that well waters constitute 
source of infection and that improvement of 
water supplies important factor in control of 
dysentery.—W.P.R. 


Sulfonamide-Resistant Strains of Shigella 
paradysenteriae and Shigella sonnei. MeER- 
LINL. CoopER & HELEN M. KELLER. (Pub- 
lished in abstract only.) 
'43). 


J. Bact. 45: 26 (Jan. 
One strain of Shigella paradysenteriae 


WORKS LITERATURE 


and 2 of S. sonnet became resistant to Na 
sulfathiazole in vitro. 


Bactericidal concns. of 
Na sulfathiazole, Na sulfapyridine, sulfanila- 


mide, Na sulfadiazine, sulfacetimide and sulfa- 
pyrazine detd. in vitro for the 3 resistant 
strains and their nonresistant parent strains. __ 
High concn. of each sulfonamide prepd. in— 


Bacto nutrient-broth according to soly. 


After 7 


autoclaving, dilns. prepd. to obtain sulfon-— 
amide concns. between 1 and several hundred 5 


mg. per cent. 
per ml. added to each 10 ml. sulfonamide 
broth. 


tubes without visible growth. 
bactericidal after longest incubation period 
considered final bactericidal concn. 
striking result was that 3 strains originally 
resistant to Na sulfathiazole each non-resistant 
to sulfapyrazine, while 2 Sonne strains resist- 
ant to Na sulfathiazole not resistant to sulfa- 
cetimide. Flexner strain very resistant to lat- 
ter, 1000 mg. per cent being non-bactericidal. 
Na sulfadiazine not bactericidal in 1000 mg. 
per cent concn. for 2 parent and sulfathiazole- 
resistant Sonne strains and sulfathiazole re- 
sistant Flexner strain. This drug bacterici- 
dal, however, for parent Flexner strain in 50 
mg. per cent concn.—Ralph E. Noble. 


Most 


Inoculum of 30-45 organisms _ 
Bactericidal concns. detd. after 2, 4, 
7, 14 and 21 days incubation by subculturing © 
Lowest concn. 


> 


Resistance and Dissociation of Shigella — 


sonnei. OSCAR FELSENFELD. (Published in 
abstract only.) J. Bact. 45: 25 (Jan. ’43). 
Resistance of 10 Shigella sonnei strains com- 
pared with resistance offered by 15 other 
manitol-fermenting strains of Shigella. While 
members of Shigella paradysenteriae, alka- 
lescens and dispar groups reacted quite uni- 
formly to heat, drying and sulfa drugs and 
survived also for approx. same period in water 
and milk, various Shigella sonnei strains showed 
marked disparity. Greatest differences noted 
in min. bacteriostatic doses, min. sulfa-drug 
concn. necessary to check colony dissociation 
and amt. of anti-inhibitory agents to coun- 
teract sulfa-drug influence. Observed that 
colony forms associated with greater fermenta- 
tive activity more resistant to sulfa drugs and 
phys. agents. Findings, therefore, may ex- 
plain irregular effects of sulfa drugs in various 
dysentery epidemics. Higher percentage of 
post-epidemic Shigella sonnei carriers possibly 
due to survival of more resistant dissociation 
forms. No qual. differences in action of sulfa- 
thiazole, sulfaguanidine and sulfasuccidine on 
Shigella sonnei and other Shigella members 
studied.—Ralph E. Noble. 
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Biochemical and Antigenic Relationships of 
the Paracolon Bacteria. C. A. STuart, 
K. M. WHEELER, ROBERT RUSTIGIAN & ALICE 
ZIMMERMAN. J. Bact. 45: 101 (Feb. '43). 
Paracolon organisms, aberrant coliform or- 
ganisms in man isolated especially during 
gastro-enteritis outbreaks, comprise distinct 
biol. group. Specialization proceeds inde- 
pendently in Aerobacter, intermediate and 
Escherichia sections and high deg. of physiol. 
specialization reached even by Aer. types, e.g., 
type 37511, although resembling Aer., fails to 
ferment lactose, sucrose, salicin or cellobiose; 
gives weak or neg. V.P. reaction upon isola- 
tion; occasionally fails to grow on citrate agar; 
and does not liquefy gelatin. Other members 
of 3 sections differ from normal coliform or- 
ganisms and, considering physiol. properties, 
paracolon forms intermediate between normal 
coliform organisms and Salmonella. Marked 
difference found in antigenic continuity of nor- 
mal and paracolon groups. Normal Aer. 
tested in normal Aer. antiserums, normal in- 
termediates in their antiserums and normal 
Esch. in own antiserums showed 0.0, 8.2 and 
33% respectively identical or closely related. 
Similar tests with Aer., intermediate and Esch. 
paracolon cultures in respective antiserums 
showed 47.8, 52.5 and 67.2%. Known so- 
matic Salmonella antigens occasionally found 
in normal coliform organisms and paracolon. 
Unidentified somatic antigens common to nor- 
mal coliform organisms, all sections; to para- 
colon, all sections; and Salmonella frequently 
encountered. Also, Vi-like somatic antigen 
common to Eberthella typhosa S-107, Salmon- 
ella ballerup and several normal coliform and 
paracolon types found. Some evidence of 
geographical segregation in paracolon group 
as, with few exceptions, strains from one 
locality frequently identical with other cul- 
tures from same, but seldom with those from 
different localities. Although 72.9% of more 
specialized paracolon cultures identical with 
or closely related to one or another of cultures 
for paracolon antiserums, 96 cultures remained 
unidentified by 26 antiserums. Because of 
their complex serological structure, paracolon 

classification impracticable on basis of H and 
O antigens. With serological and physiol. 
properties, apparently no sharp distinction ex- 
ists between groups while more or less contin- 
uous series of types do exist. Paracolon 
_ pathogenicity not proved. Often found as- 
sociated with mild or acute gastro-enteritis of 
short duration. Some evidence indicates etio- 
logical rdle for types 1811, 31611, 32011 and 


especially 33111.—Ralph E. Noble. 
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A Study of Two Atypical Strains of Eber. 
thella typhosa. N. SaGe 
SPAULDING. J. Bact. 44: 647 (Dec. 'y 
Two biochem. atypical strains of Ebertheli 
typhosa from clinical typhoid fever observe 
3 yr. Upon isolation, lactose and sucrose fe. 
mented but H2S not produced. Became ep, 
tirely typical only after 1 yr. of artificial culy, 
vation. All attempts to reinduce lactose fer. 
mentation failed. Serologically, both straig. 
possessed considerable ‘‘Vi’’ antigen but onh 
small amt. of flagellar antigen when isolated 
No other unusual antigenic property observed 
Periodic feces isolations from carrier revealed 
gradual transition from abnormal biochem 
pattern first observed to completely typicy 
one 3 yr. later. Because H2S not produce 
initially, neither strain detected in bismuth 
sulfite agar. Not unlikely that similar yar. 
ants occasionally occur among H.2S-pos, Syl. 
monella group. Sole reliance, therefore, upor 
this type of medium for primary isolation ¢ 
H.S-pos. enteric bacilli undesirable. Ty 
cases described illustrate that markedly atyp 
ical strains may cause classical form typhoid 
fever. Both patients presented usual symp 
toms at onset and subsequently pursued cus. 
tomary typhoid course.—Ralph E. Noble, 


Notes on the Relation Between Coliform 
Organisms and Enteric Pathogens. Roser 
W. KEHR & CHESTER T. BUTTERFIELD. Pub 
Health Rpts. 58: 589 (Apr. 9, 743). T 
maint. clear perspective revalue of coliform 
test as indicator of poln. and, therefore, of 
possible infection with enteric pathogens, evi. 
dence presented tending to clarify coliform 
pathogen relationship. Particularly worth- 
while coliform test recently received 
adverse decision by Illinois Supreme Ct. ast 
its value for indicating unsafe water. Avail 
able quant. data on relative prevalence ¢ 
coliform organisms and Eberthella typhosa it 
sewage and sewage-pold. waters summarize? 
and presented as ratio of Eberthella typhosa pe 
million coliform organisms at varying levels@ 
typhoid fever morbidity in community cor 
tributing such poln. Evidence presented that 
such ratio could be expected to remain const 
through bact. reductions by natural puri 
processes approxg. 99.9%. Data also sum 
marized re coliform and Eberthella typhosa de 
crease rates in 3 temp. ranges. Theory pre 
sented that min. infectious dose of Eberthell 
typhosa in man is single bacterium. Based 
this theory and relative concn. of Eberthall 
typhosa and coliform organisms present it 
sewage from large pops., estd. that possibly 
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| or 2% of persons who ingest single Eberthella 
typhosa, develop typhoid fever. Anal. of 
available data in literature presented. Em- 
phasizes basic value of coliform test as indica- 
tor of possible presence of pathogens, indi- 
cating very real danger may exist when coli- 
form organisms present in even moderately 
high concns; e.g., authors applied their devel- 

principles to data on typhoid outbreak 
at Detroit, Feb. '26, and calcd. that 9 cases 
of typhoid fever would have developed, ex- 
pectancy only slightly greater and of same 
order of magnitude as actually developed, 
namely, 8 cases of typhoid fever and 45,000 
cases of gastro-enteritis. Safety factor pro- 
vided by ratio of million or so coliform organ- 
isms present for each Eberthella typhosa would, 
presumably, allow for unusual fluctuations in 
ratio of Eberthella typhosa to coliform organ- 
isms provided coliform density in ingested 
media kept quite low or elimd. by methods 
reducing gen. bact. pop. [Assumption of 
“typhosa-coliform” ratios logical and rational 
approach to more active and quant. use of 
coliform est. as indicator of san. conditions. 
This ratio supported by considerable pre- 
sented evidence and should give, if not abso- 
lute, legal status to coliform test recently 


ruled against in IIl.]}—Ralph E. Noble. 


Biochemical Characteristics of Pigmented 
Coliform Bacteria. J. RICHARD GILILLAND & 
Reese H. VAUGHN. J. Bact. 45: 499 (May 
'43). Studied 15 chromogenic coliform organ- 
isms. On basis of qual. and quant. data, 12 in 
genus Escherichia, 3 in genus Aerobacter. 
Several factors influencing pigmentation in- 
vestigated. Incubation at relatively low 
temps. necessary for pigment production by 
12 cultures, viz., 19°C. but not at 30° or 37°C. 
Three, however, able to produce pigment at 
37°C. Pigmentation observed with organ- 
isms grown on mineral salts, glycerol, agar 
medium. Anaerobic glucose metabolism of 
typical strains studied and compared with 
fermentations by Esch. and Aer. members as 
reported in literature. No signif. deviations 
from typical dissimilations observed as shown 


by C-H balances.—Ralph E. Noble. 


The Growth of Coliform Bacilli in Water 
Containing Various Organic Materials. J. H. 
Netson. J. Path. & Bact. 54: 4: 449 (Oct. 
'42). Presents results of testing effect of vari- 
ous org. materials on growth of coliform bacilli 
in distd. water and in raw and autoclaved tap 
water. Same coliform bacillus, an ‘‘interme- 
diate,” used throughout. Substance to be 
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tested sterilized in autoclave before introduc- 
tion into exptl. flasks. Autoclaved tap water 
itself growth-supporting to coliform organism 
at 37°C., but this power enhanced by addn. 
of string. Unheated tap water with string 
gave no growth. 28 other org. substances 
tested insame way. Substances included oak 
acorn, bone, cotton-wool, cork, filter paper, 
hair, hay, leather, various types of leaf, linen, 
linseed, meal, paper, pine cone, potato, rubber, 
sacking, sawdust, straw and wood. Paper, 
rubber and non-absorbent cotton-wool in- 
hibitory in that no growth occurred in either 
raw or autoclaved water. 
inhibitory substance used in their prepn. All 
remaining substances supported growth in 
autoclaved tap water to greater or less deg.; 
all substances, except leather, supported 
growth in autoclaved distd. water; all, in- 
cluding leather, but excluding linen and ab- 
sorbent cotton-wool, supported growth in 
untreated tap water. Expts. carried out at 
22°C. except for slower rise to peak of growth. 
Findings important in connection with bact. 
examn. of drinking water. Vegetable matter 
such as leaves, wood, etc., if introduced into 
well water contg. small no. of coliform organ- 
isms might, under conditions of increased 
temp., cause these to increase to a sufficient 
extent to condemn water by stds.—B.H. 


The Incidence and Significance of Micro- 
organisms Antagonistic to Escherichia in 
Water. Doris Hutcuison, R. H. WEAVER 
& M. ScHerRAGo. J. Bact. 45: 29 (Jan. ’43). 
By Waksman and Woodruff’s method, micro- 
organisms antagonistic to Esch. coli isolated 
from following samples of waters: well, 5 of 
44; spring, 1 of 12; surface, 6 of 16; cistern, 0 
of 7. Antagonists included 3 strains Pseudo- 
monas, 2 Actinomyctes, 1 each Sarcina, Micro- 
coccus, Flavobacterium and yeast and 3 un- 
identified non-spore-forming, Gram-neg. rods. 
When water samples inoculated with 10,000 
to 20,000 antagonists and approx. 10 Esch. 
coli per ml. stored at 10°C. 12 hr., 8 of 12 an- 
tagonists reduced Esch. coli nos. When simi- 
lar samples stored at room temp. 24 hr., 11 
of 12 antagonists likewise reduced Esch. coli 
nos., 3 destroying all Esch. coli. M.P.N. 
values of Esch. coli suspension reduced 28- 
97% when various antagonists inoculated into 
lactose broth tubes simultaneously with serial 
diln. planting of suspension. Esch. coli re- 
covered on Endo or E.M.B. agar plates from 
all tubes showing gas, but nos. of colonies 
apparently reduced by presence of antagonists. 
—Ralph E. Noble. 
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Flow Characteristics of Pipelines, With 
Special Reference to the New Pressure Aque- 
duct of the Metropolitan Water District. 
F. Covit. J. Boston Soc. Civ. 
Engrs. 29: Sec. 1: 22 (Jan. ’42). Pipeline 
flows may be computed conveniently by re- 
ducing all head losses to basis of loss in ft. for 
unit quant., such as 1 mgd. This may be 
termed ‘‘flow characteristic.” Darcy formula 
may be reduced toh = CfQ? and, by consider- 
ing relation of f to Reynold’s no., taking 
kinematic viscosity as const. h = CQ". For 
any unit quant., Q, hea = (h/Q") = flow 
characteristic = Ky. Flow characteristic may 
be conveniently used in expressions for di- 
vided flow in systems of pipe by Kyg = KyiQy", 
or Kyp = For computing Metropoli- 
tan Aqueduct flow Ky = h/Q? used, giving 
greater simplicity than if odd exponent for Q, 
such as 1.85, used, in Williams-Hazen 
formula. By preparing table for Reynold’s 
no., value of f may be obtained. Computing 
h and plotting on log. paper gives h = CQ!-%, 
considered close enough to Q? for all practical 
purposes. Aqueduct in question consisted of 
several types and sizes, from horseshoe twin 
section 7/3’ high by 4'7”" wide, up to 14’ 
tunnel. Flow of 400 cfs. assumed higher than 
normal so as to indicate all losses, however 
small. Losses computed in ft. to 3 and even 
4 decimal places. Using » = 0.012 for pipe 
and m = 0.013 for tunnels in Manning’s and 
Kutter’s formula, total loss estd. at 19.2’ com- 
pared with 18.7’ calcd. from tests. Minor 
losses total 130%. Worksheets mimeographed 
for computing losses by Manning, Kutter and 
Scobey formulas, use of three resulting in easy 
check. Rough pencil sketches permitted 
numbering points of loss, which, together with 
flow diagrams, clarified computations. Ky, 
for entire line was 0.0002860. ‘Time spent in 
such study well spent, minor losses reaching 
appreciable total. Fundamental criterion to 
deliver most water for least money consistent 
with life requirements. Minor losses increase 
in importance as diam. increases. These 
Tests showed reason- 


as 


based on veloc. head. 


ableness of n = 0.012, giving Ky of 0.0002777, 
For 11'6” pipe, = 0.0116 and C = 146. 
Conclusions: Method described useful for net- 
works and for use in Hardy Cross method. 
All formulas omitted once flow characteristic 
detd. 


Use of 2 as exponent for Q simplifies 
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computations and permits ready use of ‘slide 
rule. Writer credits Karl R. Kennison wig 
origination of method.——Charles H. Capen 


Loss in Head in Flow of Fluids Through 
Various Types of 1}-Inch Valves. Watise 
M. LANSFORD. Univ. of Ill. Eng. Expt. St, 
Bul. 340 (Feb. 2, 43). Purpose to det. jog 
of head (I.h.) accompanying water 
through small valves. All latter used jp 
study 134” nominal diam. Most available jp. 
formation on I|.h. in valves more than 20 yr 
old. Little information, therefore, re valye 
of recent mfr. Effort made also to study tes 
results by means of dimensionless parameter 
as customary in studying flow of fluids through 
pipes, to make results more useful to eng 
concerned with fluids not water. Dimensiop. 
less parameters used were K,, ratio of hea 
loss in valve to avg. veloc. head in pipes, ané 
R, Reynolds no. for flow conditions in pipe 
Gate, globe, check and Y valves tested. Lh 
in all varied closely as sq. of avg. veloc. ir 
pipe. Veloc. ranged from min. of less than} 
fps. to max. of more than 50 fps., depending 
on type of valves used. L.h. due to 14” gate 
valve when wide open nearly same as that pe 
ft. in 13” galv. pipe. L.h. due to gate valy 
} open, approx. 25 times I.h. when wide open 
veloc. in pipe being same for the 2 settings 
L.h. for wide open globe valve about 40 time 
l.h. in wide-open gate valve; pipe veloc. sam 
in both cases. Check valve I.h. varied greatly 
depending upon type of checking mechanism 
Swing check valve developed only 7g as much 
I.h. as horizontal disc check valve and only ¢ 
as much as ball check valve. Latter, how 
ever, might be advantageous despite high lh 
because ball vibrations tend to keep valve sea 
clear. L.h. in wide open Y valve about 2 
times that in wide open gate valve, but only} 
that in wide open globe valve. Direction ¢ 
flow through globe or Y valves caused litth 
difference in l.h. For all valves tested, valve 
of K, approached const. value as R increased 
By using exptl. values obtained, value of f, 
obtainable for any of valves tested, regardles 
of fluid type flowing, if R computed, ie, ! 
viscosity, density, veloc. of fluid and pip 
diam. known. Thus, I.h. computable fron 
K, in curves shown, for wide range of liquid 
and gases of various temps. and densities 
One curve, therefore, will yield information fe 
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reat variety of conditions of different fluids 
within limits of R values used in these tests. 
For globe valves tested, Ky remained const. 
over entire range of R, varying from less than 
20,000 to more than 50,000. Avg. Ky value 
or wide open globe valves ranged from 5.5 for 
pevel-seat type to 8.2 for plug-disc type.— 
Ralph E. Noble. 


The Use of Current Meters in Measuring 
ROHWER. Colo. 


Pipe Discharges. CARL 
Agric. Expt. Sta., Tech. Bul. No. 29 (Sept. 
42), Free outlet pipe discharges commonly 


measured with weir, Parshall flume, meters, 
orifices and flow gages, requiring special in- 
sallation, expensive and time-consuming. 
fo obviate difficulties, investigated feasibility 
{ measuring discharge with current meter in 
outlets of 4”, 5”, 6”, 8” and 12” std. pipe 
and 7”, 8” and 9” od. pipe when flowing at 
diferent rates. Simultaneously same dis- 
charge measured over std. weir or other suit- 
able device previously calibrated volumetri- 
cally. Quants. measured ranged from 50 
gpm. for 4” pipe to 3700 gpm. for 12” pipe. 
During first season all tests made on pipes 8’ 
or 10’ long. Because length might affect ac- 
curacy, second season tests made on 23’, 6’ 
and 14’ lengths. Latter tests made only on 
6”, 8, 10” and 12” pipes. Methods of con- 
ducting expts. described. In measuring pipe 
discharge with current meter, found that 
product of area and veloc. not equal to dis- 
charge. Too large, probably, because current 
meter did not measure low velocs. near pipe 
walls. Correction factor required and found 
const. under std. conditions for each size re- 
gardless of discharge so long as veloc. insuffi- 
cient to affect current meter registration. 
Veloc. became too great for accurate meas- 
urement at approx. 10 fps. in 12” pipe and 
9 fps. in small pipe. Gen. law showing re- 
lation between veloc. as measured by meter 
and discharge for all pipe sizes given by 
formula Q = (4194 — 5)V in terms of pipe 
area, and Q = 1.815? V in terms of pipe 
diam. Both formulas give satisfactory re- 
sults, but discharges computed by first form- 
ula, in gen., slightly closer to actual ones. 
Comparison of observed and computed dis- 
charges for all tests regardless of conditions 
except those with spiral flow showed 79% of 
computed results not more than 3% in error 
and 92% not more than 5% inerror. Holding 
meter in pipe obstructs flow to decrease dis- 


charge and build up head. Although effect 
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a> 
relatively small, correction necessary when 
accurate test of pump desired. Readily made 
after measuring head increase by ref. to head- 
capac. curve of pump. Two methods of in- 
tegrating flow with current meter investigated 
and both found equally satisfactory. Com- 
bination of horizontal, vertical and circular 
integration recommended because discharge 
formulas based on measurements by this 
method. Statistical anal. of effect of pipe 
length on current meter accuracy showed 
differences insignif. Outlet pipes at least 6’ 
long recommended because obstruction in pipe 
or other disturbing factor has less influence in 
long pipes. Both Ott meters and Hoff rubber- 
propeller meters of type tested equally satis- 
factory in measuring pipe discharges. Meas- 
urements of same quant. by different observers 
with different meters agreed quite closely to 
true discharge. Adding elbow at pipe inlet 
to simulate condition found in pump discharge 
pipes did not affect accuracy of current meter 
registration for lengths greater than 6 diams. 
Right-angle inlet in horizontal plane ma- 
terially affected registration if outlet pipe 24’ 
long but had little effect if 6’. Spiral flow 
measurements with current meter found un- 
satisfactory. Spiral flow to left had greater 
effect than to right. Straightener vanes in 
pipe effective in straightening lines of flow and 
reducing measurement error to less than 3%. 
Slight slope in discharge pipe or roughness due 
to pitting or rusting did not affect measuring 
accuracy. With air inlet at upper end, diffi- 
cult to make pipe run full unless outlet sub- 
merged, but if full, meter registration un- 
affected. Submerged pipe outlet did not 
change registration. Several hundred field 
measurements of pumping plant discharges 
disclosed difficulties in making measurements 
sometimes encountered because discharge pipe 
not flowing full, veloc. too low to measure 
with current meter, or pipe area not readily 
detd. because outlet submerged or badly dis- 
torted. In gen., however, method satisfac- 
tory and great time saver. Under favorable 
conditions, possible to make complete meas- 
urement and compute results in 15 min.— 


Ralph E. Noble, 


Flow Around Bends in Stable Channels. 
C. A. Mockxmore. Proc. A.S.C.E. 69: 335 
(Mar. '43). 2 causes of spiral flow in either 
closed or open channels are: (1) existence of 
friction on channel walls, resulting in higher 
filamental velocs. near center of channel than 
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near walls and (2) centrifugal force required 
to deflect particles of water from straight-line 
motion. Since vertical curve of veloc. varia- 
tion in stream cross-section approxs. parabola, 
natural that cross-currents of spiral be most 
pronounced near bottom of stream. If chan- 
nel under consideration happens to be rather 
wide and comparatively shallow, if water 
flowing through bend (such as may exist in 
natural river) and if it encounters channel 
irregularities, undoubtedly will be localized 
turbulence which may tend to distort spiral 
flow pattern. Suppose open-channel of rec- 
tangular section be considered and that as- 
sumptions be made with regard to components 
u, v and w of veloc. parallel, respectively, to 
x-axis, y-axis, and z-axis for frictionless fluid, 
then there will be: (1) Parabolic variation of 
u-component starting with zero at each side 
wall and becoming max. on y-axis midway 
between side walls; straight-line variation of 
u-component, starting with zero at mid-depth 
of channel and becoming max. at top and 
bottom of channel, with opposite signs. (2) 
_ Straight-line variation of v-component, start- 
ing with zero on y-axis and becoming max. at 
each side wall, with opposite signs; parabolic 
variation of v-component, starting with zero 
at top and bottom of channel, with max. value 
at mid-depth. (3) Parabolic variation of 
-w-component, starting with zero at bottom 
~ and becoming max. at water surface; parabolic 
variation of w-component, starting with zero 
at each side-wall and becoming max. on y-axis 
midway between side walls. Equation of 
streamlines (when defined as curves) given, 
together with equation of acceleration in free 
vortex flow. Path taken by particle on its 
way around bend in open channel extremely 
- complicated and varied, but, in general, must 
follow spiral. Concluded that: (1) spiral flow 
in bends of open channels, as enunciated by 
_ James Thompson, exists, although spiral pat- 
tern exceedingly complex; (2) downstream 
components of filamental velocs. in first half 
of bend greater near convex bank than at 
concave bank and vary across channel in 
close agreement with law of free vortex; (3) 
angular velocs. and accelerations inherent in 
spiral motion constitute strong contributing 
factors to movement of bed load not only in 
downstream direction but toward inside of 
bends; (4) at about { way around bend, 
tendency for development of eddy or slack 
_ water along inside bank, due to spiral motion, 
which is conducive to deposition of suspended 
_ matter and formation of bar.—H. E. Babbitt. 
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Entrainment of Air in Flowing Water, , 
Symposium. Proc. A.S.C.E. 68: 1099 (Sept 
(Abstracted, Jour. A.W.W.A, 
('43)). Discussion. Ibid. 69: 166 (Jan. ‘43 
WarrREN DeLapp: Although amt. of air ep, 
trained in water should depend primarily 9 
Froude no. (F), also should depend, to son 
extent, on channel roughness, since latter wil 
affect intensity of agitation of flow for giver 
value of F. Actual form of function appears 
to be Qaw/Qw = KF, in which Qw = water dis. 
charge; Qaw = combined quant. of air apg 
water; F = Froude no. = V/\gy.; V = ay 
veloc. in section; yo = depth of flow; g = g. 
celeration due to gravity; and K = dimep. 
sionless no. whose value depends on roughness 
of channel. Form of eq. indicates simple reh. 
tionship between y, and gw, water discharge pe 
unit width of channel, so that y, = KiN Qh 
Remains to evaluate K in terms of chap 
nel roughness, information available bein 
scarcely sufficient for that purpose. In spix 
of this, however, latter eq. should prove ade. 
quate for design of straight chutes at uniform 
grades, relatively small variation of coef. mak. 
ing selection of no greater uncertainty thar 
that normally encountered in choice of » 
Kutter’s or Manning’s roughness coef. big 
69: 306 (Feb. '43). KARL R. KENNIsox 
Expts. reported throw considerable light o 
behavior of water in elimg. air pockets from 
high points in pipelines. In considering cape. 
bility of water to remove air, F particular 
important for showing when flow subject t 
surface waves of considerable height. We 
known that such waves can occur very easil 
in any kind of channel, where F = 1. Messrs 
Kalinske and Robertson obtained considerabk 
information as to capability of hydr. jump 
pump air through itself into next bubble 
Fact that air cannot escape makes it necessary 
to include in formula for hydr. jump in closet 
pipe factor representing amt. of air pumpe 
and extent to which it decreases sp.gr. ¢ 
water. From study of test results, in spite« 
theoretical considerations, there seems to kx 
limiting min. depth beyond which jump car 
not fill pipe, because approaching jet of watel 
confined laterally by shape of pipe invert 
To fill pipe requires much higher rate of ai 
charge than momentum eq. of jump woul 
indicate. Ultimate aim of designer in dealin 
with these matters not just to remove air, bw 
to remove it so as to make most effectivg 
saving of head or to prevent air binding 
Ibid. 69: 435 (Mar. ’43). Ropert T. KNAPP 
Until quite recently, little attention given t 
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T. 4 yrvilinear flow in high-veloc. open channels. 
When applied to flow of liquid in open chan- 


term “high-veloc. flow” means flow at 
th. abet. greater than critical or wave veloc. 
ure jo that particular depth. Air entrainment 
ily o chrough free surface of flowing liquid essen- 
| SOme tially wave phenomenon. More exactly it is 
er Wil accomplished through medium of breaking 
8iven waves which fold in air and carry it through 
hy interface. Thus, it is surface phenomenon 
er dis. and, because of nature, is restricted in gen. to 
and of flow above critical. Some conclu- 
= ave 


sons are: (1) non-uniform vertical distr. of air 
be expected; (2) amt. of air entrained prob- 


imen- ably will be affected by magnitude and veloc. 
hes of wind at surface of flow; (3) initial dis- 
rele turbances necessary to cause wave formation; 
SPF 4) channel roughness should be one of most 


qu*|g important factors in air entrainment; (5) 
chan methods of veloc. measurements that basically 
being | det, veloc. of upper layers probably unreliable 
Spitt} and underest. true veloc.; and (6) since en- 
trainment and transportation of air and sedi- 
ment have many points in common, appears 
mak F shat parallel treatments should yield many 
results. CARL E. KinpsvATER: Data 
of "F obtained from jumps in sloping pipe verify 
Ibid application of pressure-momentum anal. to 
ISON that phenomenon. Of interest to attempt 
explanation of small but definite tendency for 
from observed ‘‘force plus momentum” after jump 
rapéF to be less than sum of initial pressure and mo- 
lath mentum. 3 explanations offered by writer: 
Ct WB (1) because of non-uniform distr. of velocs. in 
Wel Sec. 2 computed momentum, based on as- 
asi sumption of uniform distr. of avg. veloc., less 
“SSIS§ than true momentum in cross-section; (2) be- 
rable cause of admixture of air with water in Sec. a 
1P “F true veloc. of water somewhat greater than 
bble avg. veloc. based on total cross-sectional area 
of conduit; and (3) because of extremely 
turbulent non-uniform flow conditions below 
jump, impossible to compute accurately loss 
of head due to wall friction between Secs. 1 
and 2. Numerous studies on hydr. jump in 
open channels demonstrated that length can 
be conveniently expressed as function of F. 
Ibid. 69: 515 (Apr. ’43). J. H. Douma: Hydr. 
design of channel walls, horizontal curves, 
vertical curves, superelevated inverts and of 
stilling basins should be based on new design 
assumptions and formulas involving entrained 
air. For high-veloc. flow, large vols. of air 
» "> set in motion with addnl. losses not included 
ing} in Manning’s formula. In Manning formula, 
veloc. varies as 2/3 root of hydr. radius. In- 
crease in air content and corresponding larger 
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hydr. radius would result in higher veloc. 
This result opposite that experienced with 
aerated flow. For aerated flow, expression — 
1.486/n in Manning formula can be changed 
to N/n, in which values of m same as estab- 
lished for non-aerated flow and JN is function 
of air content. Modified formula becomes 
V = (N/n)RiS}, in which V = veloc. of flow, 


R = hydr. radius and S = slope. Avg. rela- 
tionship of and n given by = 


in which uw = percentage entrained air, by 
vol. Avg. relationship of u and N given by 
N = 1.486 — 0.000248 u?. Eq. for vertical 

invert curve is y = (: tan + 
in which y = ordinate, x = abscissa, @ = angle 
of channel bottom or pipe with horizontal 
and H, = total vertical drop from original 
water surface at top of chute to origin of 
vertical invert curve. For rapid flow, max. 
superelevation along outside wall given by 


é@és = ———, inwhich V = avg. veloc. in sec.; 


b = width; 7. = radius of center-line of chan- 
nel; g = acceleration of gravity. Commonly 
used formula for jump height in rectangular 
channel is: 


in which d; and V; = depth and veloc. up- 
stream of jump; d: = depth after jump and 
g = acceleration of gravity. Formula for 
jump height with aerated flow becomes: 


2pd 
dt = pdt + (1 


in which p is ratio of water in mixture of air 
and water. Formula can be solved for dz by 
trial and error. JOE W. JOHNSON: Air-water 
flow ratio, 8, may not have same value as air- 
water ratio of mixture, hereafter termed A. 
When air and water not moving at same veloc., 
“slip’’ occurs, in which case 6 should be re- 
placed by A. In Moore and Wilde expts. gas 
expanded as it flowed upward through pipe 
and “‘slipped’’ past water. Opposite condi- 
tion probably occurred in Kalinske-Robertson 
expts.—i.e., water was “dragging’’ air along 
from low-pressure space to high-pressure 
space, and veloc. of water slightly exceeded 
veloc. of air. Ibid. 69: 761, 847 (May, June 
J.C. SrEvENs: To design stilling basins 
at foot of high overflow dams one should know 
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veloc., depth and insufflation characteristics 
with which water reaches basin. Anal. of ob- 
served data that appears to give effective re- 
sults presented. With insufflated flow, 2 con- 
ditions involved: (1) flow of liquid water 
measured at head, part of which remains 
liquid but unmeasurable, in field and in bot- 
tom of channel; and (2) mixt. of air and water 
riding on top of liquid water for which depths 
and velocs. may be observed. In any pris- 
matic channel distance between assumed 
depths may be computed directly. Credit for 
basis of method must go to Alva G. Husted: 


Qi — 

cos @ tan @ — sin#@ 

Study indicates that retarding effect of in- 
sufflation logically can be acctd. for by increas- 
ing roughness factor. D. N. MCCONAUGHY: 
Bur. of Reclamation interested in this field in 
recent years in connection with spillways for 
high concrete dams and for earth dams, in 
which chutes designed for large vols. of water 
at high velocs., form important part. Expts. 
for perfecting satisfactory app. and techniques 
for making necessary veloc. and depth meas- 
urements started in hydr. lab. about ’37. 
Memo. from which exptl. data taken con- 
tained math. anal. by V. L. Streeter to which 
Hall’s remarkably similar. Writer confesses 
to some bewilderment at multiplicity of 
formulas and of values of m and as to just how 
formulas are to be used. Experience of Bur. 
does not indicate that such confidence could 
be placed in Hall’s veloc. measurements. Ob- 
taining veloc., unfortunately, only part of 
problem, as depth, in some cases, of equal or 
greater importance. Depth measurements 
by means of staff gages on sides of channel 
gives depth more or less to top of spray as 
gage cannot be seen much below this surface. 
“Depth” should be defined. T. J. Corwin: 
In designing conduits with horizontal curves 
and relatively high velocs., ample freeboard 
should be provided because actual rise in 
water surface on outside of curves observed at 
about twice theoretical value. Most difficult 
problem in connection with chutes to develop 
suitable transition so water can enter without 
entrainment of air or surface waves.—H. E. 
Babbitt. 


cos 


_ The Hydraulic Jump in Sloping Channels. 
Cart E. KInpsvATER. Proc. A.S.C.E. 68: 
1473 (Nov.’42). (Abstracted, Jour. A.W.W.A. 
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35: 369 ('43).) Discussion. Ibid. 6. i 
(Feb. ’43). Joe W. JOHNSON: From 
in hydr. lab. at Univ. of Calif., B. D, Rindlay, 
developed relationship for calcg. principal ¢ 
mensions of jump in sloping channels, 

laub assumed following equation to descr} 


sloping channel jump: 


) 
(Vi cosa V2) 
g 
b 
= (d;? d,*) + W sin eos 
in which W = weight of water in jump 


KARL R. KENNISON: Computations inyolyg 
in theoretical deductions of formulas seep 
more complicated than warranted, but ungg. 
tainties in flows of this type. Problep 
generally deal with condition where neglect, 
friction loss important item. In any formy, 
for jump in sloping channels, this fact certaj 
to vitiate results, particularly in case of loy 
Froude numbers. Formula for hydr. jump): 
sloping channel can be simplified by equating 
momenta before and after jump, considerin, 
forces parallel to channel bottom, and by «. 
pressing height of jump as function of lengt 
Momentum equation becomes: 

d, ( 
) 
in which d; and dz are depth of flow, in ft., a 
Secs. 1 and 2, resp.; is kinetic flow facte 
Vi/gd:; tan is slope of channel; 1/x is rati 
of height to length of jump; Vi is avg. velo 
of flow, in fps. at Sec. 1. Sufficiently accurate 
for practical purposes to assume that length 
of jump 3 times its height, or x = 3. Ibid 
69: 719, 924 (May, June 43). J. C. SrEvens 
Beginning of jump definite and well defined, 
but end open to conjecture. On horizontal 
bed, end of jump taken, properly, as section 
where water surface reaches max. height 
This end not end of roller, as author has con- 
sidered it. General formulas for hydr. jump 
in rectangular channels—for negative slop. 
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Writer has adopted length of jump given by 
\ndrei Ivanchenko as: 


L = — 
Weight of body of jump for unit width is: 


W = (ds? — 


Kineticity of jump 1s: 


9.3 — di? 


What have been called hydr. jumps on in- 
dined beds of 1 : 6 or steeper, projecting into 
tailwater, not hydr. jumps at all, but mere 
lunging of water into pool. Live jet plunges 
into tailwater and, within steep section, fol- 
iws slope downward with comparatively slow 
expansion and, obviously, relatively small 


igsses. Two kinds of energy losses in hydr. 


be aa on inclined beds: (1) specific energy 


losses, i.e., losses with reference to stream bed; 
2) geodetic energy losses, referenced to a 
horizontal datum. Specific energy loss is: 


(J cosa — 1)8 
= cos a 
(J? cos? a — 1)(J cosa + 1) 
4J cos a 


tan @ 


Geodetic energy loss is: 


ana 
fe 4J cos a 


Length of jump is: 


1 1 
m (J - ) = ) . 
COs @ cos @ 


C. J. Posey: Seems likely for steeper slopes, 
phenomenon may change entirely, jet plung- 
ing under with little localized impact and 
continuing far downstream as thread of high- 
veloc. current. Slope of 1: 4 about steepest 
that can be used and still obtain satisfactory 
jump formation. With regard to author’s use 
of A, kinetic flow factor, might be well to note 
that factor of similar importance but of 
greater usefulness in practical hydr. work is 
ratio of veloc. head to depth. Representing 
this ratio by w, equation of hydr. jump hori- 
zontal channel of rectangular cross-section 


9.3k 0.185 (J 


becomes: = + —}. JeRomE FEE: 
1 

In energy phase of flow in steeply sloping 


channels, energy line has ‘“‘fine structure” 
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analogous to certain spectroscopic lines be- 
lieved originally to be single lines. Later 
each found to consist of several lines, very 
close together, which could be sepd. under 
certain conditions. Avg. energy level of all 
particles in vertical section at point of inter- 
section of “mean energy line’’ with section 
itself.—H. E. Babbitt. 


Effect of Turbulence on Sedimentation. 
E. Dossins. Proc. A.S.C.E. 69: 
235 (Feb. '43). When 2 particles of non- 
flocculent material come together, only effect 
momentary mutual interference; if 2  par- 
ticles of flocculent material come together 
may lose individual identities and become one. 
Thus, in suspension of nonflocculent material, 
sediment characteristics const., whereas, in 
suspension of flocculent material, continu- 
ously changing. In horizontal flow tank, any 
upward flow caused by secondary motion at 
some point must be compensated by down- 
ward flow at same rate at some other point. 
Complexities involved in anal. of secondary 
motions combined with those involved in anal. 
of coagulation phenomenon make anal. of 
sedimentation problem difficult. Study de- 
scribed concerns case of sedimentation of dis- 
crete particles of uniform size in stream in 
which turbulence fully developed. In turbu- 
lent stream, eddies dig into bed and carry 
material into suspension. Action opposed by 
settling of particles due to their own weight. 
If concn. at any elevation, y, be denoted by c, 
and settling veloc. of particles by w, rate at 
which material settles through unit area at el. 
y is we. If state of equilibrium exists, rate 
will be balanced by rate of turbulent transport 
upward and we = e(dc/dy); € being the kine- 
matic turbulence coef. In distribution in 
which uniform intensity of turbulence is im- 
posed on suspension of sand in water total 
sediment, W, held in suspension per unit area 
between any two elevations, y, and y2 given 


by expression 
W= cdy = (1-2) 


If values of concns. at any 2 els. y, and 4.2 
known, value of w/e can be computed from 


C2 
. 


Equilibrium condition approached but never 
fully reached. In settling tank, content of 
suspended matter at inlet much greater than 


= 
iy = 
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carrying capac., so material settles out. Dis- 
cussion confined to two-dimensional case cor- 
responding to conditions of steady, uniform 
flow in central region of wide channel. Solu- 
tion for any practical case must satisfy not 
only differential equation for that case but 
also boundary conditions. Latter are 4 in 
number, 2 of which specify conditions that 
prevail at surface and at bed and 2 of which 
specify original and final distribution of 
suspended matter. Principal conclusions de- 
duced from experimental results may be sum- 
marized as follows: (1) Further evidence of 
validity of log law for vertical distr. of sedi- 
ment at equil. condition provided. (2) Equil. 
concns. independent of method by which ma- 
terial added to suspension. (3) Other things 
equal, equil. concns. depend on amt. of ma- 
terial available on bottom, up to point of satn. 
(4) When bottom satd. with given material, 
equil. concns. depend on hydr. conditions at 
bed. (5) Equil. concn. at any el. above bed 
independent of depth of fluid, provided that 
that at bottom satd. (6) Rate of pickup for 
unsteady conditions independent of total amt. 
in suspension; depends only on hydr. condi- 
tions at bed and characteristics of bed ma- 
terial, provided bottom satd. with material. 
(7) One-dimensional case of theory of turbu- 
lent sedimentation for discrete particles is 
verified. Discussion. Ibid. 69: 779, 977 
(May, June '43). JoHN S. McNown: For 
sediment transportation in open channels, 
accurate evaln. of boundary condition pro- 
vides principal stumbling block to solution of 
this troublesome problem. Direct measure- 
ments of settling velocity of particles would 
give check on degree of accuracy of results. 
Use of arithmetic mean value of settling ve- 
locities of doubtful accuracy. Concn. of 
smaller particles after comparatively long 
time may well have been many times greater 
than concn. of larger particles. Interesting 
byproduct of expt. indirect detn. of turbu- 
lence parameters. H. A. E1INsTEIN: Author 
used, exclusively, “artificial turbulence,”’ i.e., 
turbulence created by system of baffles rather 
than friction along sediment deposit. Inten- 
sity of resulting turbulence not measured and, 
therefore, no comparison with conditions in 
natural river is possible. THOMAS R. CAMP: 
Concn. of suspended matter at any depth in 
stream at equil. shown to depend primarily 
upon rate of scour from bottom. In settling 
tank rate of scour from bottom is always less 
than rate of settling out.—H, E, Babbitt, 
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Conformity Between Model and Prot 
A Symposium. Proc. A.S.C.E. 68: 1267 ( 


(Abstracted, Jour. A.W.W.A, yg for™ 
('43).) Discussion. Ibid. 68: 1849 model 
A. E. NIEDERHOFF: Since total value 
larity, geometric and dynamic, can never pated | 
obtained when same liquid used in both depend 
and prototype, one should not be too dis require 
turbed at failure to obtain exact quant, »J model 
sults. Actual measurements of time, velg when 


forces or discharges done best on full-size log] il 
for possible design use on similar structyp 
Ibid. 69: 170 (Jan. ’43). C. I. Grin: 
ceptable formulas developed for use in der, 
crest profile of overflow concrete spillya, 
Profile of crest of spillway reported by Steyey, 
and Cochrane comes within limits of they 
formulas. Therefore, may be considered ; 
conventional shape. Model study of spilly, 
crests under controlled atm. pressure woy 
be timely and of decided value as reser 
project to supplement present knowledg 
Joe W. JouNnson: Model studies made pry 
to constr. of prototype give valuable assistanol 
in obtaining best design, but model studi 
made of existing structures more likely toy 
academic in character. Somewhat between 
limits was model study conducted at Univ; 
Calif. on spillway crest of Upper Narrows Dap 
on Yuba R. Investigation intended to pr 
vide: (1) check on assumed discharge curve¢ 
spillway and (2) measurements of profile 
nappe at various discharges, for purpose ¢ 
predicting point where water would striki 
stream bed at base of dam. By using ay 
curve drawn through exptl. points for 1:) 
and 1:40 models, values of discharge com 
puted for various assumed values of hea 
Plot of discharge vs. head on log paper gay 
relationship; Q = 2.79 Mean cun 
through exptl. points of Soucek in his head 
coef. relation obtained by model studies fy 
lows quite closely designer’s curve based 0 
Keokuk expts. Plot of curve yields equation 
QO = 2.85 H!-®. For almost all design prob 
lems this agreement can be considered we 
within limits of error to which certain bas 
design data can be estd. Jhid. 69: 316 (Fe 
43). V.L. Srreeter: Application of fund 
mental hydr. design principles rather the 
model studies will frequently give more reé 
able information at small fraction of cost. 

many cases best method of predicting prot 
type performance is first to formulate an 
relationships for model performance. Ds 
charge curve for outlet works one exampk 
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WATER WORK 


ving best values of f (friction factor), dis- 


tote harge for model may be obtained in equation 
67 (Ong * and various losses adjusted to agree with 

* node! exptl. data. When this accomplished, 
) value of f should be changed to that antici- 
al As minor losses are more 


ted in prototype. 
dependent on Froude’s no., they should not 
require alteration. Method permits evaln. of 
model performance in terms of prototype 
Reynold’s effects important. 69: 
417 (Mar. 43). GLEN N. Cox: Weir said to 
ye submerged whenever tailwater rises to such 
J, that discharge over weir affected. Dis- 
charge over ogee submerged weir can be repre- 
ented by formula: Q = CL(H + [V?/2g])" in 
which Q = rate of discharge, incfs.; ZL = length 
f crest, in ft.; 7 = measured head on dam 
referred to crest, in {t.; V = avg. upstream 
veloc. of flow; g = acceleration of gravity; 
Cisacoef.and » anexponent. Both Cand n 
depend on section of crest, type of flow, sub- 
mergence and possibly other factors. Ibid. 
69: 528 (Apr. '43).. GRAHAM WALTON: Varia- 
tion of upstream head on weir due to change 
from plunging to flowing nappe noted. For 
same discharge over this particular trape- 
widal weir, head for flowing nappe avgs. 2.5% 
greater than that for plunging nappe. Head 
+ measurement must be made at location not 
affected by nappe conditions or by downdrop 
curve resulting from downstream control sec- 
Ttion. For many submerged weirs used as 
measuring devices, head downstream must be 
detd. within that region affected by nappe 
conditions, particularly when flowing nappe 
discharge occurs. H. A. EINSTEIN: Friction 
given as cause for deviation between model 
and prototype. Usually this friction unim- 
portant or may be corrected by calen. Cases, 
however, in which true reproduction of this 
friction essential. In these cases method of 
distortion may be used which proves effective 
for river models. This raises question of re- 
liability of distorted hydr. models in general. 
Exptl. data may prove that quantitatively 
similar river model with light-weight material 
in bed possible and that behavior can be pre- 
dicted. Distortion, especially of time scale, 
unavoidable. Not possible to build quant. 
models for large streams with fine sediment. 
In this case, only qual. models producing qual. 
results can be built. K. G. Tower: Models 
operated at atm. pressures will give thoroughly 
reliable soln. to problems susceptible to but 
questionable math. anals. Typical structures 
‘Frequently constructed should be anald. in 
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hydr. lab. in such manner that data obtained 
therein would constitute reliable guide to 
hydr. designer and elim. necessity for con- 
tinual repetition of constr. and testing of 
models of structures nearly identical. R. J. 
PaFFoRD JR: Numerous difficulties involved 
in obtaining accurate prototype data make 
this exasperating and expensive field. Ut- 
most in ingenuity and fullest possible inter- 
change in ideas essential. Developments 
along lines of sonic or electronic soundings 
also would seem to hold considerable promise 
for future, perhaps especially in cases compli- 
cated by spray and foam on top of ‘‘solid”’ jet. 
Writer had convincing demonstration of qual. 
accuracy of hydr. model in design of spillway 
stilling basin utilizing baffle piers for energy 
dissipation. EpwarpD H. Scuutz: Bldg. any 
structure where model studies and compari- 
sons likely to be needed and where expense 
justified, provision should be made to in- 
corporate appropriate accessories and equip. 
in prototype during constr. F. T. Mavis: 
Writer conducted brief series of tests at Univ. 
of Iowa on model 11.25” high, designed as 
Model B in fig. (below). Model discussed by 
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COMPARISON OF MODELS 


Soucek shown for comparison. Relationship 
between submergence percentage, p, and ratio 
of submerged to free discharge for Model B: 
C/C, = 0.01[100 — 292-7) in which C = 
coef. of submerged discharge and C, = coef. 
for free discharge. Following conclusions 
seem justified: (1) differences in model spill- 
way profiles shown in fig. not significant in 
reflecting behavior of prototype under condi- 
tions of free and submerged discharge and (2) 
generalized relationship between submergence 
percentage, p, and ratio of submerged to free 
discharge, C/C,, as expressed by above equa- 
tion, valid within scatter field observaticns 
on prototype. Ibid. 69: 737, 967 (May, June 
D. C. McConauGuy: As result of 
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studies of model of ‘‘Little Dalles’? on Colum- 
bia R. found possible to lower water surface 
upstream by 7’ at max. discharge contem- 
plated (650,000 cfs.) by excavation estd. at 
300,000 cu.yd. nrostly in left bank. Unfor- 
tunately for purposes of discussion, no large 
discharges since work completed. Actual 
losses greater than those predicted from model 
except in one case, and difference seems to 
increase with increasing discharge. L.STAND- 
IsH HALL: Model of vertical shaft spillway of 
San Pablo Dam built on 1 : 14 scale. Found 
that if submergence of valves not greater than 
6’, air bubbles, caused by impact of stream 
falling from top of shaft, could be carried 
through water cushion into horizontal leg of 
spillway. Tests indicate that strict con- 
formity between model and prototype cannot 
be obtained under conditions of air entrain- 
ment in closed conduits. Operation of tunnel 
spillway under full discharge never satisfac- 
tory because of poor hydr. properties of tunnel 
inlet and outlet. Normal consideration of 
hydr. conditions at tunnel entrance would not 
reveal cause of pressure built up by entrained 
air at this point. Remedy directed toward 
cure of conditions of flow relatively simple, 
as in this instance only necessary to provide 
gates on entrance weir in order to preclude 
discharge of water over weir in excess of capac. 
of tunnel with free flow. Would be desirable, 
however, to study more fully all flow problems 
of this structure model test. A. J. GILARDI: 
In this discussion well to differentiate be- 
tween generic conformity and specific con- 
formity. Generic conformity refers to simi- 
larity of behavior, indications and tendencies 
between model and prototype; whereas spe- 
cific conformity refers to agreement of meas- 
ured quants. and derived coefs. in accordance 
with laws of hydr. similitude. First also 
might be called qual. conformity and second 
quant. conformity. In broad sense, generic 
conformity easier to ascertain mostly because 
reasonable similarity of constr. and conditions 
usually sufficient. Time when hydr. exptn. 
look upon as mere play and when securing 
funds for such work full of endless difficulties. 
Pendulum has swung too far in opposite direc- 
tion. Definite tendency to place blind reli- 
ance on hydr. exptn. seems to have developed. 
FRANK W. BLAISDELL: In ’39, at Hydr. Lab. 
of Natl. Bur. of Stds., writer tested several 
models of combination Parshall-flume and 


shallow Columbus-notch measuring dey; 
Found that in comparison of submerge 
curves for Parshall flume considerable scat 
of data, but data obtained from either m, 
can be used to define curve shown. In 
charge computations for submerged flow ¢ 
ditions, models of rigid structures, with 
erodible boundaries and in absence of sed 
ment transportation, can give highly accyra, 
results although there are cases in which 
lowance required for scale effect. In cases 
scour due to flow patterned mainly on shap 
of rigid structures, results obtained sufficieny 
accurate to have comparative and quan 
value. Gitpert H. DUNSsTAN: Several y, 
ago std. |’ Parshall flume constructed in Hyd 
Lab. at Univ. of Ala. Subsequently, sm) 
sheet-metal flume made with 2” throat of 
prototype size. Prototype discharge obtaine 
from model discharge by multiplying } 
(L,)?5. Results obtained to date show 
conformity. ROBERT F. KREIss. Writer 
grets brief mention of dynamic head and ove. 
travel and omission of any description of apy 
for testing prototype locks. Writer agre 
that inclusion of dynamic head effects satis 
factory in model-prototype comparison. | 
H. Douma: Qual. model studies, conducte 
under present-day technique, reliable in pr. 
dicting many prototype conditions with satis 
factory deg. of accuracy. Quant. compar 
sons, however, frequently show wide diffe 
ences. Discrepancies often explained as dw 
to lack of strict dynamic similarity. Fo 
model to be true representation of its proto 
type in every sense, both geometric and qj 
namic similarity must exist at same time 
Basic dimensionless parameters pertaining t 
action of wt., viscosity, surface tension an 
elasticity known, respectively, as Froude 


Reynolds, Weber and Cauchy numbers: 
72 4 2 
yL up 


in which V = mean veloc., ZL = length, y= 
sp.gr.,p = density, = viscosity, = surfa 
tension and E = elastic modulus. Marv 
J. WesBsTER: Design of app. for correlatio 
tests between models and their prototype 
often presents unusual difficulties. Especiall 
true of app. used in prototype tests discuss 
by Nelson and Hartigan. Sketches of instr 
ments used shown.—H. E. Babbitt. 
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N recording the amendments to Order U-l1 in the following pages, it is 


Utilities Orders U-1 and U-1-f as Amended 


observed that the present terms of the order do not follow the pattern 
recommended by the representatives of water utilities present at a meeting 
in Washington, April 2, 1943. We shall not debate that now; but it is 
advisable to record at this time that water works executives are cutting the 
doth for the suit they are going to have to wear. In other words, it is evi- 
dent that water utilities generally are not using maintenance, repair and 
operating materials up to the extent that Order U—1 has for many months 
authorized. The time is past for academic squawking. Water works men 
cannot complain that a WPB order unduly restricts them in the field which 
the order covers and expect to obtain an amendment to it when the statistical 
evidence shows they are not using the quantity of material the order author- 
izes them to use. 
Water works plants are being undermaintained. The tide of manage- 
ment policy must turn or the country is in for trouble with its water systems. 


Krug and Gorman warned water works men about this as plainly as possible 


nd dy 


at Cleveland. Discriminate between fundamental needs and frills. The 
frills can wait—the fundamentals must go on. Keep up maintenance, re- 
pair and operation to the degree required to insure, beyond doubt, the con- 
tinued ability of the water system to meet the demands upon it. Your secre- 


tary has warned the field until he wonders how to say it again so that it will 


produce results. Here is one more try! 
| 
‘tan 


Mr. Water Works Superintendent: 
You are responsible to your city for the maintenance 
and operation of its water service. The chances are _ 
about |O to | that you are not using the amount of re- | 

pair material that the War Production Board authorizes 


you to use. How can you justify the continued under- 


maintenance of your city’s water system? 


mode 
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Instructions Re: Utilities Order U-1 


HE following discussion of changes 

in Utilities Order U-1 as amended 
September 24, 1943 was released on 
that date to “all electric, gas, water 
and central steam utilities.” The 
amended paragraphs of the order, 
showing the changes made, are pre- 


sented on p. 1375. oad 
Short Items 
The definition of “short item” in 
paragraph (a) (14) has been rewritten 
to limit the term to mean an item 


_ which a producer does not possess in 


sufficient quantity to meet his require- 


- ments for maintenance, repair and for 


operating supplies during the next 90- 
day period. For example, a producer 


estimates his next 90-day requirements 


_ of acertain size of pipe at 10 tons. 


He 


~ can obtain delivery of pipe in one month, 
at which time he estimates his stock 


will be reduced to 7 tons. Under U-1 
he would be entitled to order 3 tons; 
that is, enough to bring his stock up 
to an estimated 90 days’ supply of 10 
tons at the time the new stock is de- 
livered. This definition enables utili- 
ties to adjust their inventories of items 
of material to meet seasonal require- 


ments. For example, an electric utility 
may require a larger stock of certain 


items of material to meet anticipated 
repairs that his experience shows will 


be required during the season of sleet 
or heavy icing conditions. 


He may 


build up his stock of these items to 
meet such requirements, and then, at 
the end of the winter season, lower 
requirement estimate and permit 


his 


Vol, 


Office of War Utilities 


his stock of these items to drop to 
normal level of 90 days’ supply at on 
nary rate of use. Material, delivery 
which is accepted under the short ite 
provision, should be included in pry 
tical working minimum inventory ap) 
a corresponding dollar value of sop 
other material should be transferred ¢ 
the producer’s records to excess. 


Change in Assignment of Ratings 


A substantial change has been mad 
in paragraph (b) with respect to th 
assignment of ratings. The preferene 
rating AA-1 is still assigned to th 
acquisition of material (except con} 
trolled material) for maintenance, re 
pair and for operating supplies, excep 
for those to be used in building ex. 
tensions of lines to consumer premises 
For acquiring material (except con 
trolled material) for the latter pu: 
pose, however, the preference rating 
AA-3 is now assigned. This chang 
is made to bring preference ratings fo 
minor utility extension construction i 
line with preference ratings assigne 
for major utility construction. For 
example, the preference rating AA- 
may be used to purchase a transformer 
or a valve to replace a defective trans 
former or valve. If the transforme 
or valve is being purchased as a par 
of the installation of a new line t 
serve a consumer, however, the prefer- 
ence rating AA-3 must be used on the 
purchase order. Orders rated AA- 
and accepted by suppliers prior to the 
date of issuance of this amendment 
need not be down-rated to AA-3, evet 
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Oct. 1943 UTILITIES ORDERS 


though the material is to be used in 
puilding consumer extensions. 
Controlled material is not affected by 
this change in preference ratings and 
controlled material for use in minor 
extensions is entitled to the same allot- 


i premises, 


ment number as material for any other 


\MRO use. 


It is realized that the assignment of 
the AA-3 rating for extensions made 
ynder U-1 and its supplementary or- 
ders will result in more record keeping 
for utilities but it is expected that 


this additional work can be kept to a 


minimum. It is not contemplated, for 
example, that utilities will maintain 
separate inventories of materials to be 
ysed in extensions. The regular U-1 
inventories should be used for this 
purpose. To comply with the provi- 
sions of the order, utilities need merely 


{keep a record of materials used from 
4 U-1 inventory 
built with 
{when placing orders for replacement 


for minor extensions 
“operating supplies,” and 


of material used from inventory, apply 


4 the AA-3 rating to the quantities used 


for such extensions. Of course, if 
any materials are purchased directly 
for use in extending lines to consumer 
the AA-3 rating should be 
applied in the first instance, and not 
when it becomes necessary to replace 
these materials in inventory. 

Paragraph (c) (3) has been amended 
to refer to Priorities Regulation 3 
which lists certain items of material 
for the purchase of which preference 
ratings may not be used, or for which 
blanket preference ratings like that as- 
signed by Utilities Order U-1 are not 
valid. Your suppliers of these mate- 
rials will be able to inform you of the 
applicability of Priorities Regulation 3 
to the items of that kind that they sell. 
Former Schedule E of U-1 containing 
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an incomplete list of these items has 
been deleted from the order. 


Change in Allotment Symbol 


The new allotment number U-9 is 
assigned for the purchase of controlled 
material for utility MRO instead of 
the former symbol MRO-U. This has 
become necessary to avoid confusion 
in accounting for orders received by 
metal mills and reported by them. The 
certification to be used on orders by 
producers has been changed accord- 
ingly, in paragraph (e). At the same 
time it has been made clear that a pref- 
erence rating is not applicable to orders 
for controlled material. 

In this connection it should be em- 
pliasized that, under paragraph (i) of 
U-1 and Priorities Regulation 13, 
producer may sell controlled material 
from his inventory to any one who 
places with him an “authorized con- 
trolled materials order”’—that is, an 
order placed with him without a pref- 
erence rating, but to which has been 
applied an allotment symbol or number 
with a valid form of certification, like 
that of paragraph (e). In other words, 
a utility may accept an order for steel 
pipe, wire or any other form of con- 
trolled material on the basis of an al- 
lotment symbol or number placed on 
the order by a person authorized to do 
If this is done, no preference rat- 
ing is required. 


So. 


Purchase of Aluminum Simplified 


Paragraph (d)(3) of the order has 
been stricken out in this amendment. 
The special procedure required to ob- 
tain deliveries of aluminum is no longer 
in effect. Aluminum may now be pur- 
chased under the terms of U-1 on the 
same basis as other forms of controlled 


material. 


? 
. 
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Deletion of Procedure of Former 

Paragraph (e)(2) 

The procedure under former para- 
graphs (b)(2) and (e)(2) has been 
superseded by the development of Sup- 
plementary Orders U-1-d, U-1-f and 
of the requirement that all applica- 
tions for construction be submitted on 
Form WPB-2774, except those eligi- 
ble for submission on Form PD-545. 
These paragraphs have therefore been 
deleted in the present amendment. 


Other Changes 


The second sentence of paragraph 
(0), which refers to the relationship 
between U-1 and other War Produc- 
tion Board regulations and orders has 
been amended to make it clear that 
producers who are covered by U-1 are 
not affected by CMP Regulation 5, 
which is the blanket maintenance and 
repair order applicable to most indus- 


tries. 
Subparagraph (f)(5)(ii) which 
provides for the purchase of “short 


items” has been restated in a simplified 
manner. 


Records of Matcrials Used Under 

Order U-1 

The wording of paragraphs (a) (11), 
(£)(1), (£)(2) and (f)(3) has been 
simplified and clarified. In this con- 
nection the following statement is made 
to clear up questions which have been 
raised as to the inclusion or exclusion, 
in records of deliveries and withdraw- 
als under U-1l, of the value of mate- 
rials used in capital additions. 

Include in your records of deliveries 
and withdrawals, subject to the re- 
strictions of paragraphs (f)(1) and 
(£)(3) of U-1, the dollar value of 
- material used in all minor capital ad- 
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ditions to your plant, whether 
minor capital addition is permis 
under the provisions of Utilities ¢ 
der U-1 or supplementary orders 
the U-1 series, or by specific auth 
zation by the War Production Bog 
(such as on Form WPB-2774), 

A minor capital addition under U. 
is one in which the net dollar valye, 
all materials used is less than $]¥ 
for underground construction or $% 
for other construction. 

Exclude from such records the yal 
of materials used in all major capiij 
additions. 

A major capital addition is one; 
which the net dollar value of all mat 
rials used exceeds the above doh 
limits. 

Net dollar value for determinip 
minor and major capital additions w 
der U-1 means the cost of all materi 
to be installed on the job LESS ty 
cost of material to be salvaged froq 
the job and either returned to inver 
tory or scrapped, priced in accordang 
with your regular accounting practic 
in making capital retirements. 

Property replacements are classed 
“repairs” under (paragraph (a 
(6)), rather than as capital additions 
if facilities or equipment which ar 
unfit or unsafe for service are te 
placed with facilities of equal or lei 
capacity. The dollar limits of pare 
graph (a)(7)(ii) are not applicabk 
in such cases, and specific application 
are not necessary regardless of th 
cost of the replacement. Of cours 
the quota provisions of paragraph (f 
are applicable in all cases. 

Very truly yours 
(signed ) 

J. A. Krue, Director 
Office of War Utilitie 
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Subchapter C—Director, Office of War Utilities 


Part 4500—Electric, Gas, Water and Steam Utilities— Materials 


UTILITIES ORDER U-1l AS AMENDED SEPTEMBER 24, 


ATIONAL DEFENSE 
Chapter IX—War Production Board 


1943 


Epitor’s Note: Order U-1 as Amended April 17, 1943, was reproduced in 


fyll in the May JOURNAL, p. 670. 


In the following pages only the revised para- 


graphs of the order as amended since that date are being printed. For the | 
reader's convenience, the current and previous wordings of the amended para- 
graphs are being shown in parallel columns, the changes being shown in italic 


in each version. 
Current’ Order 


(a) Definitions 

(11) “Inventory” means all new or 
salvaged material in the producer’s pos- 
session, unless physically incorporated 
in plant, without regard to its account- 
ing classification, excluding, however, 
appliances, merchandising supplies and 
material in the producer’s possession 
which is segregated for use in “con- 
struction” as defined in paragraph (a) 
(12). After completion of “construc- 
tion” any material remaining shall be 


included in “inventory.” _ 


(14) “Short item” means any item 
of material which the producer does 
not possess in sufficient quantity to 
meet his requirements for maintenance, 
repair and operating supplies during 
the 90 days following its delivery date. 
(b) Preference ratings 

(1) In the case of material to be 
used, or to replace material used, for 
maintenance, repair and operating sup- 
plies (other than operating supplies for 
use in extending lines to consumer 
premises), a preference rating of AA-1 
is hereby assigned to orders to be 
placed by producer for material other 
than controlled material. 
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(a) Definitions 

(11) “Inventory” means all new or sal- 
vaged material in the producer’s possession, 
unless physically incorporated in plant, with- 
out regard to its accounting classification, 
excluding, however, appliances, merchandis- 
ing supplies and material in the producer's 
possession which is segregated for use in 
additions and expansions specifically au- 
thorized—(a) under paragraph (e)(2) of 
this order, or (b) by an operative order in 
the P-19 series or (c) by an operative pref- 
erence rating certificate issued by the War 
Production Board. After construction of 
such an addition or expansion is complete, 
however, any material remaining shall be 
included in “inventory,” even though the 
rating therefor is still operative. 


(14) “Short item” means any item of ma- 
terial which the producer estimates he will 
require for use im maintenance, repair or as 
operating supplies during the 90-day period 
following its delivery date. 


(b) Preference ratings 

(1) For maintenance, repair and operat- 
ing supplies, a preference rating of AA-1 is 
hereby assigned to orders to be placed by a 
producer for material (including controlled 
material, Class A products, Class B prod- 
ucts and other products or material). 
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Current Order 


(2) In the case of material to be 
used, or to replace material used, for 
extending to consumer premises au- 
thorized lines costing no more than the 
dollar limits established for operating 
supplies in paragraph (a)(7) of this 
order, a preference rating of AA-3 is 
hereby assigned to orders to be placed 
by a producer for material other than 
controlled material. 


(c) Restrictions on use of rating 

(3) To obtain any item in violation 
of Priorities Regulation 3. 
(d) Assignment of CMP _ allotment 

number 

(1) The abbreviated CMP allotment 
number U-9 is hereby assigned (in 
place of the symbol MRO-U) to or- 
ders to be placed by a producer for 
controlled material for use in mainte- 
nance, repair or as operating supplies. 

(2) An order for controlled material 
for use in maintenance, repair or as 
operating supplies, bearing the abbre- 
viated CMP allotment number U-9 
and the certification set forth in para- 
graph (e) hereof shall be deemed an 
authorized controlled material order. 
This abbreviated CMP allotment num- 
ber shall constitute an “allotment num- 
ber or symbol” for the purpose of CMP 
Regulation 3. 

(3) [Deleted] 


2 


e 
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(2) For construction of  transmissir 
switching and distribution facilities nece 
to serve rated projects or to serve rate 
equipment, the lowest rating assigned to ne 


project or to the delivery of such equip 


ment, is hereby assigned, subject to the tr 
visions of paragraph (e)(2), to orders ; 
be placed by a producer for material (inclyg 
ing controlled material, Class prody 
Class B products and other products . 
material). 


(c) Restrictions on use of rating 4 
(3) To obtain any item listed in Schedy 
E hereof. 
(d) Assignment of CMP allotment sym) 
(1) The CMP allotment symbol MRO4 
is hereby assigned to orders to be placed } 
a producer for controlled material, excep 
aluminum, for use in maintenance, repair ¢ 
as operating supplies. 


(2) An order for controlled materiak 
except aluminum, for use in maintenance 
repair or as operating supplies, bearing th 
CMP. allotment symbol MRO-U and th 
certification required in paragraph (e) hereo! 
shall be deemed an authorized controlled ma- 
terial order and shall have the same status « 
an order bearing an allotment number unde 
all applicable CMP regulations unless other 
wise expressly provided. Such allotmen 
number or symbol shall constitute an “allot. 
ment number or symbol” for the purposes o! 
CMP Regulation 3. 


(3) Aluminum required by a producer fo 
use in construction approved wunder para 
graph (e)(2) hereof or for use in mainte 
nance, repair or as operating supplies mo 
be obtained: 

(1) On specific application to the Wa 
Production Board, Office of War Utilities 
Washington, D.C., Ref: U-1, or 

(ii) In amounts not exceeding 100 Ib. pe 
quarter as provided for in CMP Regulatio 
5, or 

(iii) If delivery is to be from anothe 
producer, by placing an order rated in accori- 
ance with paragraphs (b) and (e) of this 
order. 
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(e) Certification 

The ratings assigned by paragraph 
(b) of this order and the abbreviated 
CMP allotment number U-9 may be 
applied by a producer only by use of a 
certification in substantially the fol- 


lowing form: 


Current Order 


Preference Rating , Abbreviated 
CMP Allotment Number U-9. The under- 
igned producer certifies, subject to the 
senalties of Section 35(A) of the United 
States Criminal Code, to the seller and to 
the War Production Board, that, to the best 
{ his knowledge and belief, the undersigned 
authorized under applicable War Produc- 
ion Board regulations or orders to place 
his delivery order, to receive, for utility 
YRO under U-1, the material ordered, and 
) use the preference ratings or allotment 
gumbers which the undersigned has placed 
on this order. 


The certifications set forth in Priori- 
ties Regulation 3 and CMP Regula- 
tions 1 and 5 may not be used. 
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MRO-U. 
ject to the penalties of Section 35(A) of the United 
States Criminal Code, 
Production Board, that, to the best of his knowledge 
and belief, the undersigned is authorized under appli- 
cable War Production Board regulations or orders to 
place this delivery order, to receive the item(s) ordered 
for the purpose for which ordered and to use any pref- 
erence rating or allotment number or symbol which 
the undersigned has placed on this order. 


has been 
(e)(2) hereof; and 


Previous Order 


(e) Application and extension of ratings; 


application of CMP allotment symbol— 
(1) Certification 
(1) The ratings assigned by paragraph 


(b) (1) of this order and the CMP allot- 
ment symbol MRO-U may be applied by a 
producer to deliveries of material (includ- 
ing controlled material, Class A products, 
Class B products and other products or ma- 
terial) for use in maintenance, repair and as 
operating supplies, only by use of a certifica- 
tion in substantially the following form (in 
lieu of the endorsement specified in Priori- 
ties Regulation 3 and CMP Regulation 5), 
except that no preference rating need be ap- 
plied to an order to be placed with a con- 
trolled material producer. 


Preference Rating AA-1, CMP Allotment Symbol 
The undersigned purchaser certifies, sub- 


to the seller and to the War 


Such certification shall be signed manu- 


ally or as provided in Priorities Regulation 7. 


(ii) The ratings assigned by paragraph 


(b)(2) of this order may be applied by a 
producer to deliveries of material (includ- 
ing controlled material, Class A products, 
Class B products and other products or ma- 
terial), for use in construction to serve rated 
projects or equipment, by use of the certi- 
fication provided in Priorities Regulation 3, 
as amended, except that no preference rating 
need he applied to an order to be placed with 
a controlled material producer and provided: 


(a) That approval for such construction 
granted pursuant to paragraph 
number 


(b) That the CMP. allotment 


assigned, upon approval of the construction 
pursuant to paragraph (e)(2), to deliveries 
of controlled material to be used in such 
construction by the producer ts indicated on 


all rated orders. 
| 


Paragraphs (e)(2), (3) and (4), shown below, have been deleted. 


(2) In addition to the requirements of 

paragraph (e)(1), a producer, in order to 
pply the preference ratings assigned by 
paragraph (b)(2), or to segregate material 


= 


from inventory for the uses described in such 
paragraph, or to accept delivery of material 
for such uses, must, unless otherwise di- 
rected, communicate with the Office of War 
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Utilities, War Production Board, Washing- 
ton, D.C., Ref: U-1, supplying in detail the 
following information or such other infor- 
mation as may from time to time be required: 

(1) The producer’s job number relating to 
the proposed construction 

(it) A description of the project or equip- 
ment to be served, including the location, an 
estimate of peak load and consumption, as 
well as other pertinent information 

(iit) A description of the proposed utility 
construction, including a print of line con- 
struction showing size of conductor or pipe, 
capacity of transformers, pumps, compres- 
sors, tanks, holders and other equipment, the 
location of hydrants and important control 
valves, as well as other information relevant 
thereto 

(iv) A statement of relationship to mili- 
tary needs, war production, public health or 
safety 

(v) A copy of the customer’s project or 
equipment preference rating order or cer- 
tificate (Such copies of orders or certificates 
are not required when utilities’ applications 
accompany the project application.) 

vi) A statement explaining whether serv- 
ice can be rendered in any other way, or by 
any other producer, with the use of smaller 
quantities of critical materials 

(vit) An estimate of the total cost of the 
producer’s project 

(viit) A list of materials required for the 
construction, giving the estimated weight of 
each material with the estimated cost, classt- 
fied as indicated in the instructions for re- 
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vised Form PD-200 (Such list should ing 


cate materials in inventory not to be », 
placed, materials to be purchased from » 
excess stocks of other producers, mag 
to be obtained or replaced without priog; 
assistance and materials expected to be Ps 
tained or replaced with proitrities ASSistang, 
(ix) The dates when deliveries of cy 
trolled material as specified on Form Cyp 
4C are required to meet the construe 
schedule and the quantities of contyolj 
material needed during each calendar quart, 
excluding, however, controlled material to) 
obtained from other U-1 producers, } 
War Production Board will notify the fh 
ducer whether and to what extent the y 
plication is approved and no producer gh 
apply such preference ratings, segregy 
material from inventory for the uses & 
scribed in paragraph (b)(2) or accept ¢ 
livery of material for such uses with 
such approval. 


Oct. 194 


(2) 
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(3) The ratings assigned by this or 
may be extended by a supplier in the may 
provided in Priorities Regulation No. 3 
CMP Regulation 3. 

(4) An order for material, other 
controlled material, bearing a rating assig 
or extended in accordance with this p 
graph (e) and a CMP allotment number 
symbol shall have the same status as ara 
order bearing a CMP allotment number 


der all applicable CMP regulations. Suit 88° 


number or symbol shall constitute an “allo: 
ment number or symbol” for the purpose 
of CMP Regulation 3. 


Current Order 

(f) Restrictions on deliveries, inven- 

tory and withdrawals 

(1) Scheduling deliveries: No pro- 
ducer shall, in placing orders, schedule 
for delivery to him in any calendar 
quarterly period any material (whether 
or not rate pursuant to this order) to 
be used for maintenance, repair or as 
operating supplies, the aggregate dollar 
value of which shall exceed one-third 
of the aggregate dollar value of with- 
drawals of material of the same class 
from inventory for such uses during 
the last nine months of 1942. 


Previous Order 

(f) Restrictions on deliveries, inventory 

withdrawals 

(1) Scheduling deliveries: No produwe 
shall, in placing orders, schedule for é& 
livery to him in any calendar quarterly » 
riod any material (whether or not rate 
pursuant to this order) to be used for maix 
tenance, repair, as operating supplies or fo 
any other purpose (except material to > 
segregated for use in additions and expar 
sions specifically authorized under paragrapi 
(e)(2) of this order, or by an operatie 
order in the P-19 series, or by an operat 
preference rating certificate), the aggregat 
dollar value of which shall exceed one-thir 
of the aggregate dollar value of withdrawal 
of material of the same class from inventon 
for such uses during the last nine month 
of 1942. 
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trom yh (2) Accepting deliveries; inventory 
mater, -<trictions: No producer shall at any 
Prion ime accept any delivery of material 
vo (whether or not rated pursuant to this 
of > order) to be used for maintenance, 
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repair or as operating supplies, if the 
sroducers inventory of material in the 
ame class is, or will by virtue of such 
acceptance become, in excess of a prac- 
cal working minimum. The value of 
such practical working minimum shall 
inno case exceed : [Subparagraphs (1), 
(ii), (iii) and (iv) here remain un- 


changed. | 


(3) Withdrawals: No producer shall, 
during any calendar quarterly period, 


material to be used for maintenance, 


Trepair or as operating supplies, the 
aggregate dollar value of which shall 


exceed one-third of the aggregate dol- 
lar value of withdrawals of material 
of the same class from inventory for 
such uses during the last nine months 
of 1942. 


(4) Exceptions: Notwithstanding 
the provisions of paragraphs (f) (1), 
(2) and (3): 

(i) A producer may, in any cal- 
endar quarterly period, increase sched- 
wed deliveries and withdrawals of ma- 
terial in any of the classes named in 
paragraph (f)(2) (ii), over the limits 
prescribed in paragraphs (f)(1) and 
(f{)(3), respectively, proportionately to 
the increase in system output in the 
twelve months’ period preceding the 
current quarter over the system output 
in the calendar year 1940. 
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Previous Order 


(2) Accepting deliveries; inventory re- 
strictions: No producer shall at any time 
accept any delivery of ‘material (whether or 
not rated pursuant to this order) to be used 
for maintenance, repair, as operating sup- 
plies or for any other purpose (except ma- 
terial to be segregated for use in additions 
and expansions specifically authorized under 
paragraph (e)(2) of this order, or by an 
operative order in the P-19 series, or by 
an operative preference rating certificate), 
if the producer’s inventory of material in 
the same class is, or will by virtue of such 
acceptance become, in excess of a practical 
working minimum. The value of such prac- 
tical working minimum inventory shall in 
no case exceed the aggregate dollar value 
of inventory permitted, class by class, by 
paragraph (f)(2) of Preference Rating Or- 
der P-46 as amended October 10, 1942; pro- 
vided that after March 31, 1943, the value 
of such inventory, class by class, shall not 
exceed: [(i),(ii), (iti), (iv) ]. 


(3) Withdrawals: No producer shall, dur- 
ing any calendar quarterly period, make 
withdrawals from inventory of material to 
be used for maintenance, repair, as operat- 
ing supplies or for any other purpose (ex- 
cept material to be sold or to be segregated 
for use in additions and expansions specifi- 
cally authorized under paragraph (e) (2) of 
this order, or by an operative order in the 
P-19 series, or by an operative preference 
rating certificate), the aggregate dollar value 
of which shall exceed one-third of the aggre- 
gate dollar value of withdrawals of material 
of the same class from inventory for such 
uses during the last nine months of 1942. 


(4) Exceptions: Notwithstanding the pro- 
visions of paragraphs (f)(1) and (3): 

(i) A producer may, in any calendar 
quarterly period, increase scheduled deliv- 
eries and withdrawals of material in any of 
the classes named in paragraph (f) (2) (ii), 
over the limits prescribed in paragraphs (f) 
(1) and (f) (3), respectively, proportionately 
to the increase in system output in the 
twelve months’ period preceding the current 
quarter over the system output in the cal- 
endar year 1942. 
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Rating Order 


Current Order 


(vi) A producer, in order to pro- 
vide for seasonal requirements of ma- 
terial for the maintenance, repair and 
operation of his system, may in any 
calendar quarterly period increase the 
dollar value of materials withdrawn 
for these purposes in that calendar 
quarter, provided that adjustments are 
made in withdrawals in other calendar 
quarters of the same calendar year to 
the extent that the total value of mate- 
rials withdrawn during that calendar 
year do not exceed the amounts per- 
missible to have been withdrawn dur- 
ing that calendar year under the terms 
of this order and of former Preference 
P46, as they may apply. 
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(vi) A producer, in order to Provide {J 
seasonal requirements of material for th 
maintenance, repair and operation of his on 
tem, may in any calendar quarterly perio 
increase the dollar value of materials wig, 
drawn for these purposes in any calenj 
quarter, provided that adjustments are mag 
in withdrawals in other calendar quarters. 
the same calendar year to the extent the 
the total value of materials withdrawn dy 
ing that calendar year do not exceed % 
amounts permissible to have been withdray. 
during that calendar year under the tem 
of this order and of former Preference Ry 
ing Order P-46, as they may apply. 


The following subparagraphs (vii), 


paragraph (f)(4) “Exceptions” under 


deliveries, inventories and withdrawals: 


(£)(4) (vii) A producer supplying 
water may in any calendar quarterly 
period schedule for delivery and with- 
draw from inventory material in Class 


5 (as defined in Water Utilities Ma- 


terial Classification, Schedule A _ of 
this order), to be used for mainte- 
nance, repair and as operating sup- 
plies, having in the aggregate a dollar 
value not greater than 60 per cent of 
the aggregate dollar value of with- 
drawals of items of material in the 
same class during the corresponding 
calendar quarterly period of 1940, and 
no such producer shall be entitled to 
the quotas for scheduled deliveries and 


withdrawals established for Class 5 by 
paragraphs (f)(1) and (3). 


(viii) and (ix) have been added + 
the general heading “Restrictions 


(£) (4) (vi) In the case of a pre 
ducer supplying water, the value ( 
practical working minimum inventor 
in Class 5 (as defined in Water Util 
ties Material Classification, Schedw 
A of this order) shall in no case ¢ 
ceed 60 per cent of the aggregate dolla 
value of items of material of the sal 
class in inventory on the most recer 
date during the calendar year 1940 o 
which the producer’s inventory wo 
taken. 

(£)(4) (1x) No electric producer! 
practical working minimum inventor 
for meters shall exceed 50 meters plu 
1} per cent of the meters installed: 
the producer’s system as of the firs 
day of the preceding quarter. 
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Current Order 

(f) Restrictions on deliveries, inven- 
tory and withdrawals 
(5) Short item deliveries: mn, 
(i)(c) Reported to the War Pro- 
duction Board, when requested by 
the War Production Board, on Form 
WPB-20/1, to the extent required 
by such form, or in such other man- 
ner as the War Production Board 
may prescribe, subject to the ap- 
proval of the Bureau of the Budget 
in accordance with the Federal Re- 

ports Act of 1942, and 
(ii) Further provided, That mate- 
rial transferred from excess to prac- 
tical working minimum inventory on 
the records of a producer or used from 
inventory is recorded as a 
delivery under paragraph 


excess 
scheduled 
(f)(1). 


(7) The provisions of paragraphs 
(f)(1), (4)(2) and (f)(3) shall not 
apply to fuel, water purification mate- 
rial (excluding equipment) and gas 


| chemical material and supplies. 


(0) Applicability of regulations 

This order and all transactions af- 
fected thereby, except as herein other- 
wise provided, are subject to all ap- 
plicable regulations of the War Pro- 
duction B card, as amended from time 
totime. No producer is, however, sub- 
ject to the restrictions of CMP Regu- 
lation 5, nor may any producer in any 
way use the preference venng therein 
assigned. 
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Previous Order 


(4) Restrictions on deliveries, inventory and 


withdrawals 


(5) Short item deliveries: 

(i) (c) Reported to the War Produc- 
tion Board, when requested by the War 
Production Board, on Form WPB-921 A, 
B, or C, to the extent required by such 
form, or in such other manner as the War 
Production Board may prescribe, subject 
to the approval of the Bureau of the Bud- 
get in accordance with the Federal Reports 
Act of 1942, and 
(ii) Further provided that material trans- 

ferred from excess to practical working 

minimum inventory on the records of a pro- 
ducer or used from excess inventory is re- 
corded as a scheduled delivery under para- 
graph (f)(1); that is, that in any calendar 
quarterly period the aggregate dollar value 
of material in any class transferred on the 
producer's records from that portion of in- 
ventory which is separately accounted for as 
excess pursuant to this paragraph (f)(5) 
to practical working minimum inventory, or 
of material taken directly from such portion 
of inventory for use in maintenance, repair 
or as operating supplies, plus the aggregate 
dollar value of short item deliveries in such 
class, does not exceed one-third of the aggre- 
gate dollar value of withdrawals of material 
of the same class from inventory for such 
uses during the last nine months of 1942. 


(7) The provisions of paragraphs (f) (1), 
(f) (2) and (f£)(3) shall not apply to fuel, 
water purification material and gas chemical 


material and supplies. 


(o) Applicability of regulations 

This order and all transactions affected 
thereby, except as herein otherwise provided, 
are subject to all applicable regulations of 
the War Production Board, as amended from 
time to time. The restrictions of paragraph 
(f) of CMP Regulation 5, however, shall 
not apply to producers as defined in this 
order, nor shall the preference ratings as- 
signed in CMP Regulation 5 supersede pref- 
erence ratings assigned by this order. = 
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Current Order | 
Schedule A—Water Utilities Material 


Classification 
2. Material (excluding fuels) for 
source of supply, water treatment 


plants, reservoirs, elevated and pres- 
sure tanks, pumping and booster sta- 
tions, including related pipe, valves, 
valve parts and fittings 


5. Transmission and_ distribution 
material and supplies (excluding me- 
ters), cast-iron, steel and wrought-iron 
pipe, copper and brass pipe and tubing, 
lead pipe, pipe fittings, valves and valve 
parts, hydrants, parts for meters and 
hydrants and other transmission and 
distribution materials and supplies, ex- 
cept pipe, valves, valve parts and fit- 
tings included in Class 2 above 
Schedule C 

A. 4, [Deleted] 

A. 14. [ Deleted | pees 

C. 1. Wire (all types), including 
guy wire 

C. 13. Lightning arrestors, line types 


JOURNAL—AMERICAN WATER WORKS ASSOCIATION q Voli 


formation. 


No producer may apply the ratings as- 
signed by this order to obtain delivery of 
any of the following items: 

1, Fabricated containers (in knock-down 
or set-up forms, whether assembled or un- 
assembled), required for packaging products 
_ to be shipped or delivered 
2. Printed matter and stationery 
3. Paper, paperboard and products manu- 
factured therefrom; molded pulp products 
4. Fuel or electric power 
5. Office machinery or office equipment 
6. Clothing, shoe or other wearing ap- 
parel, if made of leather or textiles, except 
that the following types may be included in 
operating supplies when specially designed 
and used to furnish protection against spe- 
cific occupational hazards (other than 
weather): 

a. Asbestos clothing 
b. Safety clothing impregnated or coated 


Schedule E has been deleted; it ts 


Vet. 194 
Previous Order 
Schedule A—Water Utilities Material Clg 
sification 
2. Material for source of supply, reseryg; te 
elevated and pressure tanks, pumping Orde 
booster stations (excluding fuels) rember 
The pt 
steel 
5. Transmission and distribution matery moved. 
and supplies (excluding meters), cast-iro§ ysed, t 
steel and wrought-iron pipe, copper and bray applies 
pipe and tubing, lead pipe, pipe fitting 
valves and valve parts, hydrants, parts fe 4 
meters and hydrants, other transmission ay Also 
distribution materials and supplies mmo 
goosen 
enizer 
mestic, 
sallati 
A. 4. Cement-asbestos pipe 
A. 14. Steel tanks 
C. 1. Wire (all types) SU 
C. 13. Lightning arrestors, 20,000 volts ang 
0 
over 
E 
reproduced below for the reader's in-§ 24, 19 
follow 
for the purpose of making the same resistan{~ 
against first, acids, other chemicals or abro- word 
sives change 
c. Safety industrial rubber gloves and 
hoods and linemen’s rubber gloves ani 
sleeves 
d. Gauntlet type welders’ leather glove (b) E 
and mittens and electricians’ leather pro 
tector or cover gloves fens 
e. Other safety leather gloves or mittens} (3) 
but only if steel stitched or steel reinforced | in the 
f. Safety industrial leather clothing othe the «x 
than gloves or mittens listed 
g. Metal mesh gloves, aprons and sleeves Py 
h. Plastic and fiber safety helmets Regul 
7. Automotive replacement parts school 
8. Automotive maintenance equipment (5) 
9. Cellophane and similar transparent mo- ie 
terials derived from cellulose having a gag i : 
of 0.003 in. and cellulose caps or bands of | StaHec 
any gage. 
a 
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UTILITIES. ORDERS U-I AND U-I-f 


Vol. Oct. 


Cle a Effect of Amendment of Order U-1-f 


Tvoing Order U-I-f, as amended on Sep- The basic conditions of Order U-1-f 

i, ember 30, makes it permissible for a must in all cases be remembered. 
yater utility to install up to 170 Ib. of | These conditions are that the exten- 
geel pipe to serve a domestic customer. sions of service can be made (under | 
[he pressure limitations, under which this order) only to customers whose 
tee! could be installed, have been re- remodeling or construction jobs are so 

ater; moved. If cement-lined steel pipe is small as not to require an authoriza- 

tire ysed, the weight limitation of 170 lb. tion from the WPB or the housing 


| brasf applies to the metal only and not to authority or any other federal agency. | 
tting. | se combination of steel and cement. The order permits water utilities to 


. o Also, it should be noted that the extend water service to citizens whose 
“Toommonly used combination of lead private supply has broken down, but 
sooseneck and steel service line is rec- the new service must not duplicate an 
gnized by the new schedules for do- adequate service already installed or 
mestic, commercial and industrial in- constitute a standby service—Harry 
sallations. E. Jordan, Secretary, AW.W.A. 
SUPPLEMENTARY UTILITIES ORDER U-1-f AS 
" SEPTEMBER 30, 1943 


Eprror’s Note: Supplementary Utilities Order U-—1-f as issued on August 
+ in| 24, 1943, was reproduced in full in the September Journat, p. 1245. In the 
following pages only the revised paragraphs of the order as amended September 
4 are being printed. For the reader’s convenience, the current and previous’ 
abro-| wordings of the amended paragraphs are being shown in parallel columns, the 


changes being shown in italic in each version. a 
anc 4 


Current Order Previous Order 
1 b) Permission to build certain ex- (>) Permission to build certain extensions 
. 
tensions 
tus| (3)(ii) The consumer is engaged (3) (ii) The consumer is engaged in the : 


ed | in the manufacture of a product or in manufacture of a product or in the conduct 


ther} , of a business or activity listed in Schedules 
the conduct of a business or activity ] or 11 of CMP Regulation 5, as amended, 
we | listed in Schedules I or Il of CMP j 
Regulation 5, as amended, or is a 
school, church or hospital. 
(5) The connection does not dupli- (5) The connection does not duplicate an 


adequate service already installed, or consti- 
tute a standby service, or an enlargement of 
a service already installed. 


cate an adequate service already in- 
stalled or constitute a standby service. 


tO 
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Current Order 


Schedule A 


Localities in which extensions of gas 


and electric services to domestic con- 
sumers are permissible under the pro- 
visions of this Supplementary Utilities 
Order U-1-f.* 


JOURNAL—AMERICAN WATER WORKS ASSOCIATION 


Previous Order 


Schedule A 
Localities in which extensions of Utilitie, tions : 

services are permissible under the provision. (a) 

of this Supplementary Utilities Order pipe 


4q 4 cast- it 
{ 


* A number of new localities have been added to the listed reproduced with the original or lea 


order; since they have no relation to water utilities, however, they are not shown here. 


Schedule B—Utilities Construction 

Standards 

A. Permitted Types of Conductor 
and Pipe 

III. Pipe: 

a. For mains 2 in. 
larger 

(1) Cast-iron or non-metallic pipe. 

(2) Steel pipe in cases where in- 
stallation conditions, high working 
pressures or danger of breakage 
leakage make the use of cast iron im- 
practicable or dangerous. 

b. For mains smaller than 2 in. 
diameter and all service 
any type of pipe except copper. 

[ Deleted | 


B. Permitted Quantities 
ductor and Pipe, Other Than Non- 
Metallic 

I. Domestic Consumers 

b. For gas or central steam heating 
extensions: 

(1) Up to 170 Ib. of steel pipe or 
1800 lb. of cast-iron pipe, or 

(2) A combination involving not 
more than 170 lb. of steel pipe and 
not more than 1800 Ib. of cast-iron 
less twice the weight of any steel pipe 
used. 

c. For water extensions 

(1) Up to 170 Ib. of steel pipe, or 
1800 lb. of cast-iron pipe, or 600 Ib. 
of lead or lead-alloy pipe, or 


in diameter and 


of Co n- 


1800 
weigh 
Schedule B—Utilities Construction Stand. used, 
ards [New 
A. Permitted Types of Conductor » \), of 
Pipe 
III. Pipe: of 
a. Cast iron, for working pressures of 10) the % 
pst. or less. Ill. 


b. Steel, for working pressures of over 1m 
psi., or for working pressures of 100 psi. o 
less provided it is available in the producer's tensio 
excess inventory or in the exc ess inventory — | 


of another producer. 000 | 
or Non-metallic. (2) 
ian 2 
ian 
wice | 
-- = c. 
2000 
of lea 
B. Permitted Quantities of ( ‘onductor ox (2) 
Pipe, Other Than Non-Metallic ; 
I. Domestic Consumers tions 
b. For gas or central steam heating ex (a) 
tensions: pipe : 
(1) Up to 170 Ib. of steel pipe or 12 : 
cast-1r 
lb. of cast-iron pipe, or 
(2) A combination involving not m any st 
than 170 lb. of steel pipe and not more t (b) 
1200 Ib. of cast-iron pipe less twice th or leac 
weight of any steel pipe used. iron i 
c. For water extensions: ine 
(1) Up to 170 Ib. of steel pipe, or 2 i 
lb. of cast-iron pipe, or 600 Ib. of lead [} w 
lead-alloy pipe, or lb. of 
1000 
less tt 
used. 


i 
: 
= 


Oct. 1943 


Current Order 
(2) One of the following combina- 
utilitie, tiONS 
role (a) Not more than 170 lb. of steel 
T U-Li pipe and not more than 1800 Ib. of 
cast-iron pipe less twice the weight 
of any steel pipe used, or 
(b) Not more than 600 Ib. of lead 
origina! or Jead-alloy pipe and not more than 
ere. 1990 Ib. of cast-iron pipe less the 
weight of any lead or lead alloy pipe 
Stang. OT 
si [New clause| (c) Not more than 170 
tor w ». of steel pipe and not more than 600 
1b. of lead or lead-alloy pipe, less twice 


the weight of any steel pipe used. _— 


of 106 
III. Commercial consumers: 
yaaa b. For gas or central steam heat ex- 
OF 
ducer’, teMSIONS | 
ventory (1) Up to 250 Ib. of steel pipe, or 


2000 Ib. of cast-iron pipe, or 
_ (2) A combination of not more 
han 250 Ib. of steel pipe and not more 

ian 2000 lb. of cast-iron pipe less 

‘wice the weight of any steel pipe used. 

c. For water extensions: 

(1) Up to 250 Ib. of steel pipe, or 
2000 lb. of cast-iron pipe, or 1000 Ib. 
of lead or lead-alloy pipe, or 

(2) One of the following combina- 
tions 

(a) Not more than 250 lb. of steel 
pipe and not more than 2000 Ib. of 
cast-iron pipe less twice the weight of 
any steel pipe used, or 
e (b) Not more than 1000 Ib. of lead 
e tor lead-alloy pipe, and 2000 Ib. of cast- 
iron pipe less the weight of any lead 
pipe used, or 
ad @ |New clause] (c) Not more than 250 
lb. of steel pipe and not more than 
1000 Ib. of lead or lead-alloy pipe, 
less twice the weight of any steel pipe 
used. 


OF 


19 et 


r 


UTILITIES ORDERS U-I AND U-1-f 


Previous Order 


(2) Either of the following combinations : 

(a) Not more than 170 Ib. of steel pipe 
and not more than 1200 lb. of cast-iron pipe 
less twice the weight of any steel pipe used, or __ 

(b) Not more than 600 Ib. of lead or 
lead-alloy pipe and not more than 1200 Ib. 
of cast-iron pipe less the weight of any 
lead or lead-alloy pipe used. 


III. Commercial consumers: 


b. For gas or central steam heat exten- 
sions: 

(1) Up to 250 Ib. of steel pipe, or 1800 
lb. of cast-iron pipe, or 

(2) A combination of not more than 250 
Ib. of steel pipe and not more than 1800 Ib. 
of cast-iron pipe less twice the weight of 
any steel pipe used. 

c. For water extensions: 

(1) Up to 250 Ib. of steel pipe, or 1800 
lb. of cast-iron pipe, or 1000 Ib. of lead or 
lead-alloy pipe, or 

(2) Either of the following combinations : 

(a) Not more than 250 Ib. of steel pipe, 
and not more than 1890 lb. of cast-iron pipe 
less twice the weight of any steel pipe used, or 

(b) Not more than 1000 Ib. of lead or 
lead-alloy pipe, and 1800 lb. of cast-iron pipe 
less the weight of any lead pipe used. 7 


_ 
= 
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Copper Water Tubing 


HE War Production Board in- 
tends, by the promulgation of 
Direction 30 to CMP Regulation 1 
(reproduced on p. 1387), to suspend 
the sale of copper tubing (of the types 
used by water works) by the producer 
mills until the “frozen” stocks in the 
hands of the water utilities have been 
moved into the hands of users author- 
ized to install copper under current 
conditions. The procedure of the 
Copper Recovery Corporation is to re- 
fer the firm authorized to use copper 
tubing to a water utility known to 
have the material on hand. The water 
utility can name the selling price, but 
the prospective user can also decline to 
buy at the price named. Water works 
men, therefore, must not attempt to 
boost prices above what the copper 
cost them or they may find themselves 
later facing an order to sell at junk 
prices. Some of the copper mills have 
been attempting to act as middlemen, 
but offering only the lowest jobber’s 
price. Only a few of the largest water 
utilities ever bought copper at such a 
price. The authorized users of copper 
do not attempt to strip the price down 
so low, so that sales are being made at 
a fair level for both buyer and seller. 
There is some question concerning 
the disposition that will be made of 
new copper tubing in lengths less than 


10 ft. There is reason to believe that purposes. At present the answer Wi 
the Copper Recovery Corporation will be—No! Do not add any argumet 
1386 
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Direction 30 (as Amended September 21, 1943) to CMP Regulation | 


permit utilities to place such sho 
lengths in their working inventor 
If short lengths exist, to any consi 
erable extent, in the frozen coppq 
inventory of a water utility, it wou 
be advisable to request authority ; 
hold such material in the working i) 
ventory for maintenance and operatic: 

One important unofficial policy ca 
be recorded now. If a water utili 
has a stock of short copper tubing an 
fittings to go with it, permission ca 
be obtained to use it for service lip 
goosenecks. Such goosenecks (if } 
in.) can be only 18 in. long, unless 
very special and difficult situation mu 
be met. Superintendents who wish t 
use copper tubing in this way shoul 
address a letter to: Mr. Irving ( 
Ralph, Chief, Conservation Branel 
Copper Division, War Production 
Board, Washington, D.C. 

State in the letter: (1) that it; 
estimated that services will hay 
to be installed during the period en’ 
ing December 31, 1943; (2) that 
services will have to be installed fr 
January 1, 1944 to June 30, 1944; (3 
that there is on hand enough copp 
service tubing to make 18-in. goo 
necks for all such service lines; 
(4) that authority is requested 4 
make such use of the copper. 

Do not ask to buy copper for su 


j 


Oct. 
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Tatior 


Oct. 1943 


about the use of copper tubing to the 
simple request for authority to use a 
definitely stated amount. The writer 
has heard all of the arguments in 
fgvor of continued use of copper tub- 
ing by water works. He agrees pro- 
foundly with some of them and not 
at all with others; but he has had 
enough dealings with Washington to 
realize that wartime pressure causes 
men to make decisions that may not 
be equitable to all persons affected by 


The following direction is issued 
pursuant to CMP Regulation 1. 

(a) The Copper Recovery Branch 
of the War Production Board has had 


reported to it considerable quantities 
of copper water tubing, types K, L and 
M, which are available for redistribu- 
tion. 

(b) Consequently, no order for cop- 
per water tubing, types K, L or M, 
shall hereafter be produced by any 
brass mill until the brass mill has re- 
ceived a specific authorization in writ- 
ing from the War Production Board 
to fill the order. Such an authorization 
may be applied for by you from the 
Copper Recovery Branch, War Pro- 


ae COPPER WATER TUBING 


- DIRECTION 30 (AS AMENDED SEPTEMBER 
TO CMP REGULATION 1 
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them. If the inequity is great enough, 
the decision may be modified. If itis 
minor, it stands, although it may still © 
be inequitable. 

Now that the opportunity for nego- | 
tiated sale of new long-length copper _ 
tubing exists, along with the alter- 


problem of the water utilities stocks of 
copper tubing seems to approach a _ 
reasonable solution.—Harry E. Jordan. 


21, 1943) 


duction Board, 200 Madison Avenue, 
New York, New York. The applica- 
tion should state the name of the per- 
son seeking to place, or who has — 
placed, the order, and the quantity, | 
type and size of copper water tubing 
required to fill it. Notwithstanding 
the above, until September 20, 1943, — 
copper water tubing, types K, L, or M 
may be produced against orders ac- — 
cepted before the date on which this _ 
directive is issued. 
Issued this 21st day of September 


Production Board 
3y J. JosepH WHELAN 
Recording Secretary 


Ig an 
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Emergency Alternate Provisions for 


Thicknesses of Steel Pipe 
(Permissible Under WPB Limitation Order L-211, 
Schedule 13, Issued August 30, 1943) 


HE following Emergency Alternate Wall Thickness Provisions to A.W.\W.4 

7A.4-1941-TR—Tentative Revision of Standard Specifications for Ste 
Water Pipe of Sizes up to but Not Including 30 Inches were not included wit 
other emergency alternate provisions previously published in the JouRNAL (3§ 
1238 (1943) ). 

Emergency Alternate Provisions to A.W.W.A. 7A.3—-1940 and 7A.4-194. 
TR will be made available with reprints of the specifications themselves, per. 
mitting their limited use under wartime conditions. 


Sec. (EA) A4-3.1—Mill Pipe 


Working Pressure Approximate 
Safety Factor Ultimate Bursting Test Pressure 
of 4.0 Pressure 
Wall Weigl 
Outside Thick- Lap-Weld. Grade 4 
Size | Diam. | ness | 40,000. | s0,000- | 40,000- | 50,000- | Butt-Weld} or 
psi. psi. psi. psi. Plain or 
Fiber Fiber Fiber Fiber Threaded 
Stress Stress Stress Stress Ends Plai Ss 
ain | Threaded 
Ends |_ Ends 
in. in. lb. pst. pst. pst. psi. pst. pst. psi. 
3.500 | 0.125 4.51 710 890 2860 3570 800 1300 | 
0.216 7.58} 1230 1540 4940 6170 800 2200 | 1000 
4.000} 0.125 S.7 780 1100 
0.226 9.11 1410 2000 1200 
4.500 | 0.125 5.84 690 1000 | 
0.237 10.79 1320 1900 | 1200 
5.563} 0.156 9.02 700 1000 
0.258 14.62 1160 1700 1200 
6.625} 0.188 | 12.89 710 | | 2840 1000 
0.280 | 18.97 1060 | 4220 1500 | 1200 
8.625 | 0.188 16.90 550 2180 800 
0.250 22.36 730 2900 1000 
0.322 28.55 930 3730 1300 | 1200 


Note: The for sizes through 21- ‘in. are not L- 211. 
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Sec. (EA) A4-3.1—Mill Pipe—(Continued ) 


Working Pressure Approximate — 
Safety Factor Ultimate Bursting Test Pressure 
of 4.0 Pressure 
Wall Weight 
Nome Outside | Phick- Per Lap-Weld, Grade A 
| Diam. ‘Foot, | 40.000- | 50,000- | 40,000. | 50,000 | Butt-Weld| piectrie Welded 
psi. psi. psi. psi. Plain or 
Fiber Fiber Fibe Fiber Threaded 
Stress Stress Stress Stress Ends Plain | Threaded 
Ends Ends 
in. in. lb. psi. pst. psi. 
10 |10.750| 0.188 | 21.15 650 
0.250 | 28.04 | 850 
0.365 40.48 1200 1000 
2 {12.750| 0.188 | 25.15 500 
0.219 29.28 600 
0.250 33.38 700 
0.375 49.56 1100 | 1000 
| 
14 | 14.000) 0.188 | 27.65 450 
0.250 36.71 650 
0.375 54.57 950 950 
16 |16.000| 0.188 | 31.66 400 
0.250 | 42.05 550 _— 
0.375 62.58 850 850 
18 0.188 | 35.67 350 
0.250 47.39 500 
0.375 70.59 750 
20 20.000} 0.188 39.67 350 
0.250 | 52.73 450 
0.375 78.60 700 
22 +|22.000| 0.188 | 43.68 300 
0.250 | 58.07 400 
0.375 | 86.61 600 
4 |24.000| 0.188 | 47.68 300 
0.250 63.41 350 
0.375 94.62 550 
26 =| 26.000} 0.188 51.69 250 
0.250 | 68.75 350 
0.375 | 102.62 500 
28 | 28.000! 0.188 | 55.69 250 
0.250 | 74.09 300 
0.375 | 110.63 


450 


NoTEs: 
1, Thicknesses of pipe given in these specifications are for the purpose of conserving steel, but if other thick- 
nesses of pipe are produced for other purposes, or if such are in stock, which will conform to this specification, 


they may be used for water service. 


2. Pipe thicknesses should be selected, not only with respect to the stresses to which the pipe will be subjected, 


but also with respect to the degree of corrosiveness of the soil and of the water to be carried, with due regard to the 
probable required life of the pipe. In cases where the water or ground, or both, have been known to be corrosive, 


jue consideration should be given ta the protection of steel water pipe, particularly that with thin walls. It is 


recommended that if coatings are used they comply with A.W.W.A. 7A.6-1940— Standard Specifications for 
Coal-Tar Enamel Protective Coatings for Steel Water Pipe of Sizes up to but Not Including 30 Inches in Diameter. 


_ Engineers who specify or contemplate specifying stee! pipe to be produced according to these emergency 
alternate specifications should consider carefully the physical characteristics, allowable wall thicknesses and 


probable life of steel pipe which can be produced in conformance with them. [If stee! pipe of such physical char- 


acteristics and wall thicknesses is not judged to be applicable to the service conditions under which it is expected 
be used, some other type of water pipe should be specified. 
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Sec. (EA) A4-3.2—Fabricated Pipe _ 4 
Wall Thickness Working Approx. 
Pressure Ultimate 
Outside | Weight Per Safety Factor Bursting T 
Diam. Mfr.’s Std. | Linear Foot Pest Pressure 
- Std. | - psi. -psi. 
Gage No. Fiber Fiber | 
‘ 
in. in. 1b. psi. pst. boi 
4 12 0.105 4.46 660 2620 1000 | — 
10 0.135 5.69 840 3380 1200 
6 12 0.105 6.75 440 1750 600 
10 0.135 8.64 560 2250 800 ( 
8 12 0.105 9.04 330 1310 450 
10 0.135 11.58 420 1690 600 E 
7 0.179 15.36 560 2240 800 | 
10 10 0.135 14.53 340 1350 450} revis! 
7 0.179 19.28 450 1790 650 
0.188 19.64 470 1880 700 1 
ary 
12 10 0.135 17.47 280 1120 400 i cto’ 
7 0.179 23.21 370 1490 550 f 
0.188 23.65 390 1570 550 JouR 
4 14 10 0.135 20.42 240 960 350 On 
7 0.179 27.14 320 1280 450 § trial 
0.188 27.65 340 1340 450 ton, 
16 10 0.135 23.36 210 840 300 fof C 
7 0.179 31.06 280 1120 400 § tions 
0.188 31.66 290 1180 400 J ing” 
18 10 0.135 26.31 190 750 250 prote 
7 0.179 34.99 250 990 350 
0.188 35.67 260 1040 350 Teque 
appro 
10 0.135 29.25 170 680 
7 0.179 38.92 220 900 300 incati 
0.188 39.67 240 940 350 turn | 
22 7 0.179 42.84 200 820 300 the 
0.188 43.68 210 860 300 § Steel 
3 0.239 56.97 270 1090 400 
24 7 0.179 46.77 190 740 250 §— to Co 
; 0.188 47.68 200 780 300 The 
3 0.239 62.21 250 1000 350 
0.250 63.41 260 1040 350 f ard s 
26 7 0.179 50.70 170 690 
0.188 51.69 180 720 250 Co-Op 
3 0.239 67.44 230 920 300 F Manu 
0.250 68.75 240 960 350 
Comn 
28 7 0.179 54.62 160 640 250 | modif 
| 0.188 55.69 170 670 250 ‘ 
3 0.239 | 72.68 210 860 | hows 
0.250 74.09 220 890 300 nized 
NOTES: Cor 
1. Thicknesses of pipe given in these specifications are for the purpose of conserving steel, but if other thid t 
nesses of pipe are produced for other purposes, or if such are in stock, which will conform to this specificatia 0 COI 
they may be used for water service. Instal 
2. Pipe thicknesses should be selected, not only with respect to the stresses to which the pipe will be subjects ge 
but also with respect to the degree of corrosiveness of the soil and of the water to be carried, with due regard to Folloy 
probable required life of the pipe. In specifying steel pipe under these emergency alternate specifications, i 
recommended that it be coated and lined in accordance with A.W.W.A. 7A.6-1940—Standard Specifications" as pre 
Coal-Tar Enamel Protective Coatings for Steel Water Pipe of Sizes up to but Not Including 30 Inches in Diamets 
: Engineers who specify or contemplate specifying steel pipe to be produced according to these emergen] 
alternate specifications should consider carefully the physical characteristics, allowable wall thicknesses @ 
probable life of steel pipe which can be produced in conformance with them. If steel pipe of such physical 
acteristics and wall thicknesses is not judged to be applicable to the service conditions under which it is expec 
to be used, some other type of water pipe should be specified. 
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Current Activities of the Steel Water Pipe Committee 


ETWEEN June 1942, and June 

1943, Committee 7A submitted a 
revision of Specification 7A—-4-1941 
TR. which was approved at the Janu- 
ary 1943, meeting by the Board of Di- 
rectors and published in the April 1943, 
JOURNAL. 
’ On December 11, 1942, the Indus- 
trial Engineering Company, Wilming- 
ton, Calif., submitted to all members 
of Committee 7A, General Specifica- 
tions covering “Somastic Pipe Coat- 
ing” for consideration as an exterior 
protection only for steel water pipe, 
requesting its adoption as one of the 
approved Standard Pipe Coating Spec- 
fications of the A.W.W.A. This in 
turn was referred by the Chairman to 
the Subcommittee on Coating of the 
Steel Water Pipe Manufacturers Tech- 
nical Advisory Committee for report 
to Committee 7A. 

The general use made of the stand- 
ard specifications compiled by Com- 
mittee 7A is gratifying. With the 
co-operation of the Steel Water Pipe 
Manufacturers Technical Advisory 
Committee, these specifications will be 
modified from time to time and others 
compiled in line with the best recog- 
nized practice. 

Committee 7A, at Chicago, decided 
to compile a Manual for Design and 
Installation of Steel Water Pipe Lines. 
Following is the outline of the Manual 
as presently planned : 


Chapter I 
Design 
Internal Pressure Saddles 


External Loads 
Water Hammer 


Fittings and Special 
Appurtenances * 


Expansion Joints Design 

Anchorage Standardization 

Ring Girder Pipe of Shapes 
Construction Flanges 


* Air and vacuum valves and the proper 
spacing of regular gate valves. 


List of Standard A.W.W.A. Material 
Specifications (Tanks, Valves, Meters, Pro- 


tective Coatings, etc.). Bas 


Chapter III 
Steel Pipe Protection 
Appurtenant Information and Recommen- 

dations with regard to: 
Coal-Tar Enamel 


Cathodic Protection 


Protection Other Types 
Cement Linings and 
Coatings 
= 


Chapter IV 
Installation of Steel Pipe 


Transportation and 
Handling 


Laying 
Anchorages 
Excavation 
Joints 


Miscellaneous + 
Backfilling 
Field Welded * Leakage Test _* 


Mechanical Cou- 
plings 
Bell and Spigot ‘ 
Other Tubes 
*A.W.W.A., American Welding Society 
Specification Activity. 
7 Includes Installation of Valves, 


Man- 


psi, 
00 
00 
4 
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OAL supply is another one of the 
: problems that the war has put on 
an uncertain basis. The danger of a 
coal shortage this winter is the prime 
reason for the current conservation 
program. Production of coal per miner 
Bae day appears to be less than it was 
before this summer’s strike. This adds 
to the uncertainty affecting all coal 
users. If the problem of coal supply 
was ever serious, it is far more serious 
now. 

In November 1942, at the request of 

the Water Branch of the Office of War 
Utilities, the A.W.W.A. sent to 853 
cities and water districts, serving pop- 
ulations greater than 10,000, a request 
for certain information concerning the 
use of coal in water supply plants. 
his was followed by further requests 
~ for the same information in December 
- 1942 and again early in 1943. Of the 
853 plants contacted, 692 eventually 
furnished information, which may be 
summarized briefly, as follows: 

Of the 692 plants reporting, 494 ad- 
vised that they used no coal for power, 
82 that they used coal in combination 
with power sources and 116 that they 
depended exclusively upon coal for 
pumping. The extent of electrification 
of water works pumping stations is 
indicated by the fact that 346, exactly 
half, reported that they depended ex- 
clusively upon electric power to - 
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Coal for Water Works | 


erate their pumping units. 


Oil and/or 
gas were used by 34 plants and 60 op. 


erated gravity systems. In the re. 
maining 24 plants, a combination of 
electricity, oil and/or gas was used 
The storage of coal reported as oj 
November 1942 ranged from 75 t 
105 days’ (2.5 to 3.5 months) supply. 
Under the terms of the Solid Fuel: 
Administration Order of September 3 
the coal producers in District 8 canno 
ship more than 75 per cent of the cur. 
rent monthly requirements to a civiliar 
agency (such as water works) if it 
has in storage more than a 30-day 
supply. Electric power plants are al 
lowed a 60-day supply before the 73- 
per cent monthly allotment governs 
Regulation 2 broadly, a reduction 
of the distribution of anthracite to % 
per cent of that in the base period 
year which ended March 31, 1943. 
The following recent directives of 
the Solid Fuels Administration (cited 
by page number in Federal Register| 


affect the distribution of coal: 
8/20/43 p. 1168 
Reg. 4 p. 1168 
Order 3 8/23/43 p. 117} 
Order 4 8/27/43 p. 1189 
Reg. 2 (rev.) 8/27/43 p. 118% 
Reg. 5 9/2/43 p. 1216 
Reg. 4 (Amend- 

ment 1) 9/3/43 p. 1228 


—Harry E. JorDAN 
Secretary, A. W .W.A 
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HE shortage of manpower in the 

United States, as of early autumn 
1943, is at a very critical stage. The 
total of civilian workers and military 
forces by midyear, 1944, is expected 
to reach sixty-five and a half million 
persons. The adjustment among ci- 
vilian workers, required for a labor 
force a million and a quarter greater 
in 1944 than in 1943, is expected to be 
made up by further reduction of the 
unemployed group; by reducing sub- 
stantially (more than 14 millions) the 
number of people in trades and serv- 
ices; by bringing at least half a million 
more women into industry ; and by the 
normal growth of population which, in 
the gross, amounts to 700,000 persons 
a year. 

In the field of transportation, fuel 
and all utilities, it is estimated that 
500,000 more persons must be em- 
ployed by the middle of 1944 than 
were thus employed in 1943. 


Labor Allocation System 


The West Coast manpower situation 
is such that a virtual system of priori- 
ties or allocation of labor is emerging. 
Some observers feel that this is inevit- 
able, for the duration, over the entire 
nation, but that we shall more or less 
back into it, rather than enter into 
such a program forthrightly. 


A contribution by Harry E. Jordan, Secy., 
A.W.W.A. 


The Manpower Situation 


By Harry E. Jordan 
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There are some interesting facts 
about public water supply that merit 
thought in this connection. Water 
works, generally, have employed one 
person per 1000 persons served. 
Cities with a population of over a 
quarter of a million generally employ 
one person per 1500 served. The in- 
vestment in water works property in 
a large, well managed and well built 
water works system will amount to 
$75,000 per employee. Small cities 
with simple systems will have invested 
less. Large western cities in areas 
where water is scarce and where it 
must be brought a long distance must 
invest much more per employee or per 
person served. A study of the mate- 
rials used in water works construction 
made a year ago disclosed that for 
every person served by water works, 
about 600 Ib. of metal was installed 
per person served—or 600,000 Ib. of 
metal per employee of the water works 
in the average medium sized city. 

These figures actually have a mate- 
rial bearing on the manpower needs of 
water works—and they simply come 
down to this: The normal manpower 
demand by water works is_ small, 
either in terms of persons served or 
per dollar invested per employee. An 
industry that normally uses much ma- 
terial and little manpower to serve its 
field, cannot continue its service ade- 
quately with any material reduction of 
the manpower available to it. 
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Reports From the Field 


The adjustments in water works 
practices, that. have so far come about 
in water works since the manpower 
problem began to be acute, have been 
recorded with the A.W.W.A. in a 
series of very illuminating letters re- 
cently filed. Members who have been 
helpful in this way are listed at the 
close of this article. 

H. B. Miles of Utica, N.Y., epito- 
mized his operations in the following 
succinct form: 


Per cent 
Increased production .......... 10 
Decreased construction ........ 99 
Decreased maintenance ........ 27 
Decreased operating personnel.. 14 


automobile mileage. . 
automobile gas con- 


Decreased 
Decreased 
sumption 
Broadly, three things have been done 
to save manpower: 


1, Construction is at a_ practical 
standstill. 

2. Major or routine maintenance is 
being deferred. 

3. Meter reading and customer 


ices are being reduced. 


serv- 


It should be noted, however, that 
_ while manpower has been saved by 
these policies, factors other than a 
purposeful plan to save manpower 
brought them about. Major construc- 
tion work was stopped because author- 
to carry on could be obtained 


imperative. Men formerly “used on 
construction work were moved into 
plant operation to take the place of 
those who had left for military service 
or for other civilian employment. 
Likewise many maintenance routines, 
such as valve testing and replacement, 
- meter testing and replacement, paint- 
ing and related building maintenance, 
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ge replacement, main flushing 

, have been drastically reduced ¢ 
even suspended for the  duratiog 
Water works managers have been 
forced to suspend these routines, whie) 
are a basic part of good water wor, 
management, not because they planng 
to save manpower, but because the 
had to use available remaining map, 
power on other duties that had to gr 
on, like the postman, through rain ap 
sleet and snow. 


Finally, meter reading, formerly 
done in many cities on a monthly bagi 
is now being done on a quarterly basi 
in many cities. Customer reading oj 
meters is being encouraged and work 
much better than might have bee 
anticipated. The tenant or propert 
owner is mailed postcards for him t 
mark and return on specific dates 
With certain minor exceptions, a 
tempts at chiseling are infrequent 
This change of operating policy has 
probably been the most definite) 
planned of all the manpower saving 
devices of water works. But it like 
wise was not planned in the abstract 
in order to save labor, but planned be. 
cause management found itself drive: 
to some method of using the remain 
ing personnel in operation of th 
plant. Utility office work is now dom 
inantly done by women. Laboratory 
work and some filter operation is done 
by women. 

As yet there is no record of change: 
in operation that have reduced the 
total number of workers in pumping 
stations and in filtration plants. Her 
the normally low manpower use @: 
fords little opportunity to cut the num 
ber of workers. There is little “feath 
erbedding” in water works, so the 
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W. B. 
J. 
E. 
L. A. 
WALT 
CHAS. 
E. M. 
W. R. 
DALE 
H. C. 
H. B. 
H. S. 
W. C. 
H. V. 
CHAS. 
P. A. | 
R. B. 


ied 


Some plants are reducing water pres- it is today, water works management 


} Over the entire water works field, the loyal employees who remain, and ad- 
J amount to not less than 10 per cent nor _ the end that the essential operations of 


Tmore than 15 per cent of the total the plant will be efficient and uninter- 
employed in 1940, rupted. 


]. L. VauGHAN, Water Com., Pendleton, Ore. 


fords no opportunity for saving. With the employment situation what 


sure in the late night hours, but that finds itself faced with the task of 
aves coal or current, not manpower. keeping on the job those long term 


eduction in manpower appears to  justing the duties assigned to them to 


Members Who Have Contributed Helpful Correspondence 


|. J. ALEXANDER, Southern California Water Co., Los Angeles, Calif. 
W. B. Busuway, Town of Brookline, Mass. 

| H. DiecKMANN JR., Vallejo Water Co., Oakland, Calif. 

0. E. Eckert, Board of Water and Electric Light Comrs., Lansing, Mich. — 
. A. Fisuer, Board of Light and Water Comrs., Concord, N.C. 
Waiter A. Forp, Water Board, Cortland, N.Y. 
Cuas. L. Fox, Pennsylvania Water Co., Wilkinsburg, Pa. 

E, M. Grime, Northern Pacific Railway, S. St. Paul, Minn. 
W. R. LaDvue, Bureau of Water and Sewerage, Akron, Ohio. 
Date L. Marritt, Water Dept., Des Moines, Iowa. 
H.C. McCirntock, City Manager, Boulder, Colo. 
H. B. Mites, Board of Water Supply, Utica, N.Y. 
H. S. Morse, Indianapolis Water Co., Indianapolis, Ind. - 
W. C. Morse, Water Dept., Seattle, Wash. ae 
H. V. PepersEN, Water Dept., Marshalltown, Iowa. 
Cas. M. Roos, East St. Louis and Interurban Water Co., East St. Louis, iil. 
P.A. SHaw, Water Dept., Manchester, N.H. 
R. B. Simms, Water Dept., Spartanburg, S.C. 


A. G. Vinick, Dept. of Water Works, East Chicago, Ind. 
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Use Water Usefully 


HEN the Government asked water works utilities to co-operate with othe 

public service groups in a campaign to stop waste as a war measure, th 
A.W.W.A., began preparing promotional aids for use by water works in pubj 
cizing Use Water Usefully. It now is possible for water works to order frop 
the A.W.W.A., advertising material at moderate prices. 

Two of the six newspaper advertisements available in three sizes, ay 
shown on the following pages. Below is the price list covering all advertising 
material : 

Sise Quantity Pricy 


Newspaper Advertisements (without imprint) : a 
Use Water Usefully 
This Is a Leaky Faucet , 2-column mat ...... | 
Pouring Water on a Duck’s Back 


Pouring Water Into a Rat. Hole 


Pouring Water Through a Sieve 4-column mat ...... le... 
Joe and I Worked Together 

Reprints of Newspaper Advertisements (Im-  4-column .......... 
printed with utility name and address; on 4-column .......... 1,000...... 
white coated paper) 

Leaflet-—Water Is Public Necessity (Imprinted 83 X ll-in. ........ 
with utility name and address; on blue 1,000...... 
paper) 7 San0...... 

10,000...... 

Sticker (gummed, without imprint; red on 3% X 104-in. ....... 1000... 24 

white paper) 
5,000 
10,000...... 

Enclosure—Your Uncle Sam Wants Water 83 X 1l-in. ........ 20. 
Waste Stopped (imprinted with utility name 
and address) 10, 000. 100.0) 

Posters (without imprint, printed in 3 colors): 7i 

If You Can’t Get a Plumber Equal quantities of : 


the 4 posters (250 of 
Your choice of any 
one of the posters... 1,000...... 208 


Planes, Guns, Tanks 
3. Protect Production 
4. Don’t Be a Drip 


Mailing or shipping charged additional. 
Order should be forwarded on your regular purchase orders, to American Water W 
Association, 500 Fifth Avenue, New York 18, N.Y, 
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